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WEST INDIAN STARCHES. 

BY W. B. HUTTBM'IIAW, VI.A , B.N 

.Scientific Assistant on the Stafi of the Imperial 
Depai fcmeiit of Igricultnre for the West ladies. 

A sinking point in connexion with West Indian 
agriculture—one which cannot fail to attract the attention 
of students of economic botany in the large number of starch* 
producing plants. Throughout the whole of the West Indies 
the sweet potato, the yam and the tannin or coco are the 
piincipal foods oi the native**. It is a fact, only too obvious, 
that starch is the main constituent of the West Indian’s diet, 
and that most of the foods are decidedly lacking in other 
constituents, more especially the ilesh-foi minfi, nitrogenous 
-ubstance**. 

In the follow iug page** there is gi\ en iufoimutluu relating to 
a latge nutuiier of these staidly foods and the plants from which 
they are obtained; and although the primary object of this 
1 taper is to deal with the micioscopiecharacters of the starches, 
it has been cousideied advisable to include brief notes as to 
the souioen ot the starches which aro described. 

It will at once be seen from the list of starch plants that 
these are by no means confined to any particular set of order's 
or families, but aie very widely distributed throughout the 
vegetable kingdom At the same time, it will be found that it 
i** to some extent characteristic of certain orders to store np 
food in the foim of starch. This is particularly noticeable 
iu the case of the natural order Scitamineae, containing, as 
it does arrowroot, tons-ies-mois and other cannas, ginger, 
plantain and banana. 

lu addition to die ot dinary food plants, tile list contains 
a number of plants which serve for feeding purposes in times 
of scarcity. From several of these latter starch is extracted and 
eaten like arrowroot by the natives, who know it aa ‘pop.’ 
As examples may be mentioned the sour sop, the sweet sop 




and the mango. Til these cases the green, unii^je fruits aie 
utilized befoie the stored starch has been converted into 
sugar. 

In Jamaica, staieh for laundry purposes appeals to be made 
almost ontiielj lium the ta-wa, though corn staieh is often 
usedioi thetiner w oik : in Barbados, ai 1 ou root fium St. Vincent 
is almost exclusively used for this purpose. There are certain 
other btaiches mentioned in this papei, which, it seemed to the 
writer, might well bo utilized for this purpose. A nice, white 
staieh can be prepared, for example, from the wild variety of 
the tannin or coco (Colatatta isculenta), or ‘scratch coco' as 
it is often called. This plant glows in gieat abundance in 
some parts of the West Indies : for instance, in the parish of 
St. Thomas, Jamaica, especially in the neighbourhood of 
Moinnt Bay and Bath, it is extremely common by the road¬ 
side. Possibly the fact that inconvenience is caused in the 
manufacture of staieh fiom this plant on account of tho 
iriitatiug juice it contains would bland in the way of its being 
widely utilized. Again, at certain seasous of the year a large 
number of bread-fruits aio allowed to lot on the ground. 
Biead-fuut starch, in a perfectly white, clean fonu, was found 
by the w riter to be most easily prepai*ed. 

STARCH PLANTS ARRANGED ACCORDING TO NATURAL 

ORDERS. 

In tho follow ing list of the principal starch plants, ananged 
according to their natural orders, brief notes are also gi\ en as 
to the botanical diameters, cultivation, yield, etc 

Anonaceak. 

As has already been 'dated, a kind of anow root, know r n 
locally as ‘pap,* is piepaied, especially in times of seal city, 



Fn». 1. l^iuits and leaves of the Sour sop. 

[From tin.* Atimntl of f/it Poriu liifo AyrUulluiat EnhHmint 

station for 1UQ&] 

from the unripe fruit& of one plant of this family, viz., the 
Sour sop (A wo/m muricaia). 





‘The Sour sop is a, small tree belonging to the family 
Anonactae. It grows wild in many parts of the West Indies, 
whore its woll-kncm n fruit is much appreciated on account of 
its pleasant, sub-acid llavour. The tioo bears a large, green 
fruit with rough, prickly skin, which somotimcs weighs over 
2 lb. It has a soft, juicy, white pulp, in which largo black or 
brown seeds are embedded. 1 (Ayriculiitml Neint, Vol. 11, 
p. 300.) 

Ifc is stated tbat pap is also prepared from the unripe 
fruits of the Sweet sop or Sugar apple (J.. M/uamosa) and the 
Custard apple (-1. reticulata), but tho writer has not examined 
starches from these fruits. 

Anacaum u*eah. 

One of tho many uses, to which tho widely distributed 
Mango (Many if era indicia) is put, is that of alibi (ling a kind of 
arrowroot Though but rarely prepaied iu this dry form, 
frequent use is made of mango *pap.' Curiously enough, this can 
be prepared either from the unripe, fleshy portion (mesocarp) 
or from the seed or ‘ kernel. 1 These two forms aro dealt with 
below. 

It is stated in the Journal of the Jamaica Agricultural 
Society (Vol. II, p. 357) that the Secretary had recched 
a sample of starch made from the green mango by a woman in 
St. Elizabeth. This was referred to the then Island Chemist 
(Mr. Francis Watts, F.I.C., F.C.S.), who reported as follows 
1 The sample submitted consists of almost pure starch of fairly 
good colour, though capable of being washed to a somewhat 
whiter condition. In its properties it is very similar to 
arrowroot; when boiled with water it produces a jelly of a very 
similar consistency to that produced by the latter starch. As 
an article either of diet or of commerce, mango starch will 
compare very closely with airowroot: this being so, it is veiy 
doubtful whether it can be produced at a price sufficiently low 
to compete with arrowroot, of which the ordinary brands are 
now selling iu the wholesale markets at prices ranging from 2 d. 
to Id. por lb. 1 (Ibid., p, 407.) 

In this connexion the writer’s experience in the propagation 
of mango starch, given under the heading of c Preparation of 
mtarch from the foregoing plauta 1 on p. 15, may Ije of interest. 

Leguminosae. 

Starch is present in the seeds of a large number of 
leguminous plants found in the West Indies. As, however, the 
proportion of starch is usually small, and starch is, in 
consequence, never prepared from them, but four examples are 
considered in this paper. Theme are the Congo or pigeon pea 
(Cajanua indie us), the common * red pea * (Phoscolus vulgaris ), 
• Crab's eye 1 seeds ( Abni * prmctoriits), and the Ground nut or 
Earth nut {A rack is hypogaea). 

Reference must, however, be made to the Yam bean 
(Pachyrhisus tubci'osus ), which produces a large, starchy tuber, 
used for food purposes in times of scarcity. 
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The following account of this plant was published in the 
Ayrirullural N eio*, Vol. III. p. 100 : - 

The yam bean is not particularly common in the West 
Indies, although plants are to be found in cultivation in several 
of the islands. 

The following description of the plant and it*- uses is 
taken fioni Maofayden's Flora of Jamaica (p. 281)) 

‘ Flowers white. Seeds red. The root is formed of a number 
of simple cord-like fibres, stretching under the surface 
of the ground, bearing iu their course a succession of tubers. 

‘The beans are poisonous, but the root affords a very 
plentiful supply of a very wholesome food. The produce of 
three plants in usually sufficient to fill a bushel basket. The 
tubers may be either boiled plain, in which state they are 
a very good substitute for yams or other roots in common use. 
or they may be submitted to a process similar to arrowroot, 
and a starch obtained. This staich is of a pure white, and is 
equal in every respect to arrowroot. To the taste it is very 
palatable for custards or puddings. Kven the trash left after 
obtaining the starch, and which, in the preparation of 
arrowroot, is lost, may. when thoroughly dried, be formed 
into a pnlutable and wholesome flour, 

• A very excellent flour may also be obtained by slicing the 
tubers, drying them in the sun, and then reducing to a powder. 

‘This plant is deserving of being more generally cultivated 
than it hits hitherto been. It ought in a great measure to 
supersede the arrowroot in cultivation. It can be planted at 
any season of the year anti the roots me lit for digging in the 
course of four or five months : the return is infinitely greater 
than that from arrowroot, and the proportion of starch also is 
more abundant, so that it can be brought to market at so cheap 
a rate as to admit of being employed by calico printers in 
place of potato starch.’ 

In an article, on this plant in the Far Bulletin (1880, p. 17) 
reference is made to the use of the young pods as a vegetable, 
served like French beans, to which, however, they are superior 
owing to the absence of any flbious strings. Although the 
beans are poisonous, the young beans can safely be eaten when 
cooked. 

It is stated in the Bulletin of the Jamaica Botanical 
Department (No. 44, p. 4) that from one ‘■eed sown at Hope 
Gardens five yams were dug weighing altogether 14 

CttrRBITAOKAE. 

The only representative of this order among the M'est 
Indian starch plants is the Cho-eho (Sechhun while). This 
plant is known by a number of local names, among w’hich may 
be mentioned ‘ Ghvistophine. ’ * Chayote' and “ Chayota \ It is 
widely cultivated for the sake of its edible fruit. 

It is a climbing plant, its smooth stem being furnished 
with tendrils. The flowers are yellow', male and female l>eiug 



found on the same plant. The fruit, which is about 4 inches 
long, is us»ed as a vegetable, though in places where it is very 
abundant, it is aho much used for feeding stock, especially pigs. 
It has also a reputation as a milk producer when fed to cows. 

The cho-cho bears a large fleshy root which can be cooked 
and eateu like a yam. It can be severed from the parent 
plant, which will often go on bearing for six or seven years. 
According to Simmons in Tropical Agriculture , this root 
contains about 20 per cent, of starch. The following analysis 
of the root published by Herrera in La Naturaleza , is given in 
Bulletin No. 28, Division of Botany, T. S. Depnitmept of 
Agriculture (The Chagole . u tropical vegetable) 


Water . 

... 

71*00 

Starch . 

... 

2000 

Resinous material 



soluble in ether . 

■. • 

*20 

Sugars 

... 

•32 

Vegetable albumen 


•43 

(V Ill dose. 

.. • 

5*00 

Extracted material 


2-25 

Lo.ss 

... 

•20 

* 


100-00 


• On account of the ease with which it is digested, Herrera 
advocate-, the use of the starch of the ehayote as a substitute 
for airowroot in feeding children and invalids as well as for 
general purpose**/ 


Atocyxackak. 

m 

This order contains one plant, at least, in which starch is 
permanently stored, vi/„, Hchitcx inubellata . In Jamaica it is 
a common weed in pastures and is known as ‘ nightshade." It is 
said to be a deadly poison, and although stock usually give it 
a wide berth, accidents have beeu known to occur through 
animals eating the plant when it has been disguised in 
some way. It appear?- to be understood that the swollen roots of 
this plant can be used for food purposes, provided the poison is 
thoroughly washed out. but nevertheless it is scarcely ever 
used. It would seem advisable, however, that analysts should 
be familiar with the structure of the grains of this starch, and 
a description is, therefore, included in this paper. 

Con voijViTiArEAK. 

This order eoutaius the important genus Ipomoea. In 
Jamaica there arc about thirty native species, a number of 
which are cultivated on account of their beautiful flowers. 
The sweet potato ( Tpomoca Batatas), however, is cultivated for 
the Mike of its tuberous mots, while starch is prepared from 
several other species. 

In habit they are generally climbers, as for example, 
1 . Havafalliae , a common house * creeper 1 with its fine crimson 
flowers. Some like the sweet potato have trailing stems. The 



flower usually has a tubular or bell-shaped corolla of various 
shades. 


Among the species of the genus Ipomnra whoso starches 
aie described in the follow ing pages are • — 


7. Batatan (sweet potato); a plant with herbaceous 
stem and rose-coloured flowers having a purple conti 
stem sends out roots at the node 
wlierevei it is in eoutact with 
moist earth, and ‘tubeis’ may 
be produced at these points as 
well as on the 01 iginal root. 

L Horsfalliac is a species 
found in both the wild and the 
cultivated state, its rich crimson 
flowers being very handsome 
The plant is a creeper and 
bears large sw ollon roots that can 
be severed w itliout disturbing the 
plant. From these starch is pre¬ 
pared by the peasants in Jamaica 
in times of scarcity. 


hailing 
e. The 


7. fasiigiata (called ‘wild 
potato’ in Jamaica) is a wild 
twining species, especially com¬ 
mon in the limestone districts. 

The only species commonly 
culti\ated is the sweet potato 
(7. Batatas). In the West Judies 
it is usually propagated by cut¬ 
tings from the ‘ vines’ With 
good cultivation the yield is said 
to be from 4 to 5 tons per acre. 

Under exceptionally favourable 
circumstances, a yield of 7 tons 
to the acre has been obtained. 

The percentage of starch in 
the roots varies from 20 to 20. 

Duggar in Sweet Potatos Culture mid Uses (Farmers’ 
Bulletin No. 20, United States Department of Agriculture) 
gives the average composition of seven varieties calculated 
from analyses of roots grown in three or four States, which ho 
summarizes as follows 



Fk.. 2. Ipomoea. B.itnias. 
[Fiom Dnhomny of Gantt unity.\ 


Water . . 

09-32 

to 

73-11 

Ash. . 

1-00 

It 

1-29 

Protein . 

1-38 

It 

2-47 

Fibre 

0-80 

1) 

1-28 

Nitrogen free extract (starch, etc.) 

22*73 

•J 

28-46 

Fat. 

0-43 

99 

0-83 


Nyctagineae. 

An enlarged root, containing considerable quantities of 
-tat-eli, ia found ou the common, roadside plant, called in 




Jamaica 1 Four o’ clock’ (Myrabilis dichotoma). This plant 
obtains its popular name from the fact that the flowers do not 
open until the sun has left them. 

Polygon ue\k. 

The large-growing form of the popular cieeper, known in 
the West Indies as * Pink Coralita’ (Antigonan insignia), has 
tuberous root-** resembling those of cassava. 

EUPHORBI4CFAK. 

This ordei contains one of the most important sources of 
commercial starch, xiz , cassava. There are two foims of 
cassava, known respectively a-* 4 sweet’ cassava (1 Imiihot Aipi ) 
and * bitte*’ cassava (Mimihot uhlis'timu). Of these the latter 
contains considerable piopoitious ot prussic acid : wlnle sweet 
ca&savn i- firquentlv -opposed to be fiee hum this poison, ft 
should, howe\ci, be pointed out that this distinction is not 
altogether to be leliod upon. It has been demonstiated by 
Fianch* and afteiwauls by Carmody, in Tuuidad, and by 
Cousins, in Jamaica and others tbit the so-called ‘sweet’ 
cassava frequently contains a considciable quantity of prnssic 
aci<l. Consequently, gieat cate is necessary in using thebe 
plants for food purpose-. As stated in the Agricultioal Newn^ 
Vol. I, p. 5 : ‘ From then in\ estimations it appears that k< &w r eet” 
cassava not only contain- the poisonous pru«-ie acid, but 
contains nearly as imicli as bittei cassaan, and that by mere 
chemical analysis it would be impossible to distinguish between 
the two. Protessoi Cai nudy was able to show that whilst in 
bitter cassava the pm-sic acid is distnbuted more or less 
uniformly throughout the ti-sues of the root, in the sw r cet 
cassava it is located in the skin and outci portion of the rind.’ 

For purposes of starch extim tiun the various vaiieties of 
bitter cassava are usually prefeued on account of their con¬ 
taining a larger percentage of starch. Moreover, a valuable 
by-product is obtained in the manufacture of starch from 
bitter cassava by concentrating the extracted juice and dissipat¬ 
ing the poison by boiling. This by’-ptoduct is known as 
k eassareep’ and forms the basis of many' w T ell-know r n sauces. 
Cassava contains fiom 20 to 30 per cent, of starch. 

Writing on * Jamaica Cassava’ in the Built tin of (he Jamaica 
Department of Agriculture foi February 1904, Mr. H. H. 
Cousins say's: ‘ The demand for cassava starch of high quality 
for dressing Manchester goods has recently been impressed upon 
us by' the visit of a prominent representative of the industry' in 
Manchester, If Jamaica can produce a high-quality cassava 
starch, free from flbre, grit and dirt, and also free from the 
organic acids of fermentation which so readily aiiso wJien 
cassava tubers are, allowed to stand, or the manufacture i& 
carried out in a dilatory and imperfect manner, there is an 
assured market for all we can produce and at a remunerative 
price.’ The announcement as to the result of a trial shipment 
of cassava starch from Jamaica, published in the Agricultural 
News (Yol. Ill, p. 187), is likely to give an impetus to the 
cultivation of cassava in the West Indies for the manufacture 
of starch. 
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A complete account of this plant and its culthntion will bo 
found in Fanners' Bulletin No 167, V.8. Depnifment of 
Agriculture; while Bulletin No. 58 of the Dhision of Cliemistn 
(The manufacture of starch Jrom Potalos and Cassma) gives 
valuable infonuation in relation to the Mutability of cassaMi 
as a souice of March. 

Trtic vcbae. 

In the natural oidei Crtutma** are found *eveial plants 
bearing starchy fruits oi seeds. The Brend-h uit (Arto*arpus 
moist!) and the J ink-fruit (A. intcyrifolia) are dealt w ith in this 
paper. The well know n biead fi uit tiee pioducesan abundant e 
of large, staichy fiuits which aie usually cooked an<l eaten ns 
a vegetable In some inlands, howevei, a lai gc number of fi nits 
are allowed to diop to the ground ftnd lot. As suggested else¬ 
where, this waste might peihaps be pi evented by piepaiing the 
beautifully white staieli for commeieial purposes. 

‘The following analysis of the hi cad fi uit isiccoided in 


the Experiment Station Record, Vol 

XIT. p. 1.070:- 

Water 

10 21 per cpii 1. 

Protein 

284 

Fat 

0-40 

Starch 

41-42 .. 

Crude fibre 

1-20 .. 

Ash . 

1 78 

Undetermined . . 

3-05 „ 


• In comparison w ith the sweet potato and yam (which agree 
very closely with one another in their chemical composition), 
the bread-fruit contains 25 to 30 per cent, less w r nter, about 25 
per cent, moie starch and a distinctly higher proportion of 
protein or nitrogenous matter. Expressed in other words, 
whilst 1 weight of sweet potato or yam contains about 
12 oz. of water and 2 oz. of starch. 1 ft> of bread-fruit contains 
about flj oz. of starch and only 7 oz. of water. Although 
superior as a food Muff. fni as chemical composition is 
concerned, the presence of over 4 per cent, of fibrous matter 
in the bread-fruit i* a point in which it compares unfavour¬ 
ably with the sweet potato and yarn. 4 (Agricultural Neirs, 
Vol. I, p. 40.) 

The follow ing account of the jack-fruit tree has appeared in 
the Agncultio'al Neirs (Vol. II, p. 342) 

The Jack-fruit {Arloeaepus in teyri folia) is a large tree 
of East Indian origin, closely related to the bread-fruit 
{Artocarpm incisct). It is common throughout the West Indies 
where, as in the EaM, the fruit is much esteemed among the 
natives. 

The laige, collective fruit is, like the pine-apple, made up 
of an aggregation of fruits (fig. 3). It vaiies in size from 12 
to 18 inches and sometimes weighs as much a*> 60 Hi. The 
individual fiuits, which are known as flakes, consist of a seed 
enveloped in a sticky, pulpy mass having a strong odour. The 
number of these flakes varies* from flfty to eighty. Though 
much appreciated by the natives, this fruit is rarely” eaten by” 
Europeans on account of its unpleasant odour. 
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The -ecd, when misted, is oaten a* an article of Food, 


and is sud to resemble chestnuts. 
A w liter in the Indian Ar/i icnlhuist 
says: ‘I beliese it eoutains a reiy 
large percentage ol stmtlu and a*- **uc*li 
could lie* utilized in a \aiiet\ of tonus, 
fl these seeds be taken to v ugh 1 1 / 
each, one fiuit will gue us ill) o/. of 
Horn, and twontv linits. the piodtice 
of one Uce. bUO o/ m *17 lh nffloui.' 
(Watts in Datamini of Pananm 
P) odv( ts ol India ) 

The jack-fruit .\idds a valuable, 
fairly haul timhei much used toi 
making ruiiutme 

The hear ts\ oud is of a lmlit > ellou lsli 
colour when iiesldv rut, but daikens 
coiisideiably on (.\posiue. It possess 
a beautiful giain and is capable of 
taking a high iiolUh. 



Fr<. H. Aitocaipus 
integntolia. 


The wood ul->o fields a yellowish Showing tout Anri lewis 
colouring mnttei used for d>eing |lioiu Kt" Uutdt] 
clothes. Prom the baik. a Uaik gum is obtained. while the 
piioe of the tiuit yields a caoutchouc-like substance. 


The tiee afTmds excellent shade for stock in pastures, and is 
ret oimnended b> ‘-ome as a suitable shade tree for *oftee. but 
this fa\ourahIe opinion i- not unifonnh lield. 


\R01I1F \F. 


One of tile most common!v ooumii^ food plants in the 
West Indies w Cuhxasiu rs <ulen(a m ot wlmh the follow ing des- 
cuption appeared in the A</i it alia ml Xt as. \ ol. II, p. »*I58 : — 
This plant, whose botameal name is Colmasat iRcuhnPi* is 



known bv a variety 
of names. The name, 
tannia, is probably 
tbe one mo«*t gou- 
eially used, though 
the spelling of it 
\aries considerably 
— fc ta nier.‘ * tan- 

nier.' * tama/ all 
being found. In 
Jamaiia \ et another 
name — ‘coco’ — is 
given to the plant: 
while in the Past it 
is called * taro/ 

Col oca va cvcu- 
fenta, belonging to 
the mituial order 
A ro'decu , is a stern¬ 
ly perennial herb 
with large arrow- 



10 


headed leaves. It is cultivated for the sake of its starchy 
root-sLock, which is frequently large and thick. As a food 
crop this plant occupies an important place in the West Indian 
Islands, its tubeis being one of the principal articles of diet 
among the poorer classes. In addition to the vluzomes, the 
young leaves are eaten as a vegetable. 

The cultivation of taunias is of a very simple nature, being 
similar in most respects to that of yams. In good land, that 
has been well prepared, large crops can be obtained. At the 
Agricultural School in St. Vincent, 4,3361 lb., valued at 
£18 12a, 3 Id., were dug from \ acre. 

In these islands this plant has another important use, 
namely, as a shade plant. It is particularly adapted for shading 
young cacao plants, and has been similarly used for coffee. 

Another plant, usually considered to bo a variety of Colocctsict 
esculenta, is that known as 1 wild tannia’ or ‘scratch coco.’ 
This plant, it seems to the writer, might well be made use of 
as a source of starch. It is very abundant in Jamaica, 
and is, in fact, regarded in some parts as a troublesome weed. 
The reason for the common name, ‘scratch coco’, became 
at once apparent to the writer when he extracted starch fi*om 
its rhizomes. 


Graminrae. 

Two members of the grass family are included in this list, 
viz., Corn or Maize (Zea Mays) and Guinea corn (Sorghum 
rulgare). Both these plants are commonly cultivated through¬ 
out the West Indies and no description of them or of their 
cultivation is necessary. 

The cultivation of maize has attained huge proportions in 
the United States. In the Yearbook of the U. S. Department of 
Agriculture it is stated that the corn crop of 1900 was 
2,105,108,000 bushels, out of a total production (for the world) 
of 2,822,000,000 bushels. 

Diosoorrae. 

This is the order of the yam plants. The Dimcm'eae 
are said to have been introduced into the West Indies from 
Africa and Asia. They are now widely distributed throughout 
the West Indies, The plants are herbaceous with tubers 
or rhizomes. Their slender stems, often measuring 20 feet in 
length, hold themselves up by twining around some support. 
The rotation is towards the left, though there is one curious 
exception, the Indian yam or ‘yampie’ (Dioscorea triflda ), 
which turns always to the right. 

The tubers vary considerably in size and colour. Those 
produced by D. triflda are abont the size of small potatos, 
while those of other species often weigh 80 to 40 lb. or even 
more, and measure as much as 8 to 4 feet in length. There is 
a very large number of yams known to cultivators in the West 
Indies, but they all appear to be varieties of three or four 
species. 

As pointed out by Mr. Hart in the Trinidad Bulletin of 
Miscellaneous hiformation (Vol. II, p. 206), the nomenclature of 
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the Dioscoreas is anythiug but clear. While giving the 
following list of yams, Mr. ITart states : ‘ The botanical names 
here given ai*o those to which it believed the various specie* 
should be icferred, but are still giveu with some diffidence and 
only as material for better identification’:— 

1, Dioscorea alata , L.—Negro yam, Barbados yarn, White 

yam. 

2. D. sativa, L.—Yellow yam. 

8. D. Intea , Mey—Afou yam. 

‘•SfiSSSS)--a— 

5. D. trifida, L.—Cusli-eush or Indian yam. 

0. D. bulbifereu L.—‘ Cut-and-th row-awn y’ yam. 

7. D. triphylla , L, 

8. D . polygonoides, H.B.K. 

9. D. Kegcliana, Griab. 


The yams, whose starches are here described, are those 
known in Jamaica as Negro yam, Yellow yam, Lucen yam, White 
yam, White Hour yam, and the yam pie or Indian yam (D. irijida ). 

The yam is one of the chief foods of the negro and is 
considered more nutritious thau the English potato. Church 
in his Food gives the following average composition 


Water . 

• ■ • ,,, 

79-0 

Albuminoids 

il( ... 

2-2 

Starch . 

• • • 9 • • 

15-3 

Fat . 

mmm ,,, 

0-5 

Cellulose 

# 0 « 4 0 ■ 

0-9 

Mineral matter 


1-3 


The cultivation of yams is of the simplest nature. The 
soil is merely loosened with a hoc before planting, the soil 
being afterwards drawn up into a ‘hill*. In Jamaica and 
Trinidad a pole, about 8 feet long, is placed in the ground for 
the plant to twine around; in Barbados, however, the plants 
simply trail along the ground. 

The usual method of propagation, as practised by the 
peasant, is as follows: The tubers are removed in such a way 
as to leave the top with the 1 vines ’ attached, which are 
returned to the soil and moulded up. After about three months, 
another tuber is formed; this is known as the ‘ head ’ and is 
used for propagating purposes. But the yam can be propagated 
like the Irish potato, i.e., by cutting up the tuber into a number 
of pieces, each of which will produce a plaut. 

An acre will yield from 4 to 5 tons of tubers per annum. 


SCITAMIN JSAE 

As already mentioned, this order contains a large number 
of starch-yielding plants, viz., Tous-les-mois (Canna edxdis), 
Indian shot (C. indica), Arrowroot (Marant a awndinacea), 
Ginger (Zingibei' officinale), and the tribe Museae. These plants 
are all cultivated for the sake of their starchy rhizomes, by 
which, too, they are usually propagated. 

Arrowroot is cultivated extensively in the West Indies, 
notably in St. Vincent. But Bormuda arrowroot is usually 
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consideiod of n higher quality and commands n higher price in 
tlie market. In growing airowTool the preparation of the land 
is of gieat iiupoilance, the yield ho! tig much greater where it 
N grown under high cultivation. Dr. Nirholls states in his 
Tiopicnl Agriculture i ‘The rhi/omes eontain 20 pei cent., or 
e\en moie, of -larch : but. owing to the rude processes of 
manufacture usuallv employed to separate the feeula, it is 
seldom that moie than 15 per eent. is got ami this would give 
about 7 ew't. of prepared airowioot to the arte. But with high 
cultivation, on rich -oil. much larger returns may be looked for. 
Indeed, in Natal, as much as 1 ton oJ arrow loot has bum made 
from the ihizomcs grow n on an aero of ground \ 

The following interesting account oi the preparation of 
anowroot is also taken from Dr. Nieholls' woik :- 

‘ Tlio rhizome^ having been dug up and washed they are 
pared with sharp knives so that eveiy portion of the outside 
'.kin is removed ; and, at the same time, all unsound portions 
are cut away. The skin contains a resinous substance which 
would discolour the mrow root and give it a disagieeable 
flavour; it is necessary, therefore.'that great attention be 
ghen to the paring of the rhizomes. After the skin is removed, 
a second washing is necessary: and then, in order to get out 
the starch, the rhizomes are to be reduced to a pulp. This may 
be effected in tlnee way*, namely. (1) by x>ounding them in 
wooden mortars: (2) by passing them between the rollers of 
a mill: (3) by pie-sing them against a rapidly revolving wheel 
covered with rough tiu like a nutmeg grater which tears the 
ma-s to pieces. In place- wheie arrovvioot is cultivated on 
a moderately large scale, the last mentioned pulping process is 
the best, for the grating mill can bo made at very little 
expense. The next thing to do is to mix the pulp thoroughly 
with good clear water, and then to pas- the whole through 
a tine sieve which -eparates the fibrous snb-tance and permits 
the feeula to be carried ofF with the water through the 
meshes of the sieve. The fibrous refuse is thoroughly squeezed 
to force out any of the starch entangled in it, and it is then 
thrown away, or, preferably, used as manure for the next crop. 
The water and the starch are run into cisterns or tubs and 
allowed to settle, when, after a time all the starch will subside 
to the bottom and the water can bo drawn off. The feeula is 
then stirred up with fresh - w 7 ater, passed through a second 
sieve of a finer me-li, which may be of brass wire or muslin, 
and allowed to settle as before, the supernatant fluid being 
drawn off when all the starch has fallen to the bottom. This 
process may be repeated several time-, or until the water 
appears perfectly clear over the starch. The object of the 
several washings ih to remove eveiytliing from the pulp but 
the starch, which, in its pure state, is the arrowi*oot of 
commerce. After the last washing the water is drawn off, and 
the pasty starch is taken out of the tubb or vats and put on 
tra>> with calico bottoms to drain and to dry*, the drying 
process being usually effected in the sun or in sheds, the sides 
of which are left open or enclosed simply with galvanized wire 
netting to allow" a free circulation of air. In Bermuda, it is 
calculated, according to Simraondb, that 64 4 barrels of peeled 



anti (*leaued rhizome* w ill yield m good season about 100 ft. 
of good anowioot, and will take horn "5 to 0 puncheons of 
clear soft or tank uatei . it will be about twcnlv -font hour? hi 
the water from the time of giHiding till it U upon the cloths oi 
drainer-''. The anowiuut will take 1 about tluee or four da}** 
to dr\ propelly : but the liottci the aim or the diiertheaii 
and the more quickly the proiliu t is desiccated, the whitei will 
be its colour and the bettei its quality. \ftei it is diied the 
starch will be in cakes which will ha\e to be bioken lip into 
small lumps before it is packed.' 

ToitH-lts-Mom is cultivated in much the -ame manner as 
anowroot, and the starch is piepnred by a suuilai method. 
Tous-lcfij-mois 'anowroot* is of considerable \alue as a food 
for infants and invalids, the starch being \ery readily soluble 
in boiling wutei. It is staled in the Journal of flu Janmiru 
A o rival hurt l Sot uty that in Xcw South Wales 88 tons of tubeis 
weie obtained on 1 acio, yielding 'S\ tons of starch. This 
plant, and also tin* Indian shot [( T tnthut j are cultivated in 
Jamaica under the unfoLtuuale name of “tapiO'M*. and starch 
jirepared from them. 

(iiny<v The structuie of the starch grains of ginger w ill 
he discussed in the follow iim pages, but as this plant is nevei 
grown for the sake of its starch, no fuithci mention need be 
made of it here. 


MP3EAE. 

The starch plants in this tube ate the Banana {Mum 
Mtpuntiun) and the Plantain ( M. mjnentunu Aar. paradisiaca). 
The plants are cultivated almost everywhere in the tropics 
wheie they form important articles of food. 

Many attempts have in lecent years been made to develop 
a trade in banana Hour and banana med. The-e articles are 
credited with con-iderable dietetic qualities, both on account 
of their uutiitive value and their lendy digestibility. 

The following analysis of fiesh peeled banauis is taken 
from Professor Chuieh's Fotnl: - 


Water . 


78*9 

Albuminoids 


P7 

Sugar and poetose 


22*8 

Pat 

.. 

0-9 

Cellulose 


0-2 

Mineral matter 

,, 

o-s 


If this be compared with the tollowing ail ilysis of fresh, 
green (unripe) bananas, published by Messrs Harrison and 
Jcniunu (Rr)jort on Agriniltural mtrh in (he Botanic (rardentt. 
British (htifinu . for 1890). it will be seen that the composition 
of the fruit at diffeient stages of matuiity varies very con¬ 
siderably. As stated by Dr. Waulen in the Dictionary of 
Economic Prod acta nj India (VoL V. p. .*101): * The green fruit 
contains over 12 per cent, of stiirch, which disappear* ah the 
fruit ripens’: 
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Water. 75*11 

Fat . ‘18 

Sucrose... 

GIUCOSO... *21) 

Starcli ... .. ... U’U 

Albuminoids ... ... 1*38 

Gums, etc. ... • • '33 

Digestible fibre ... ... 10*07 

Woody fibre ... ... 'M 

A&b . *7 


The composition of banana and plain tain fruits is also 
dealt with in an cuticle in the Kctv Bulletin (1804, pp. 305-10), 
where the following results of Professor Church's analyses 
of samples of banana meal, (a) from Jamaica and (b) from 
Surinam, are given:— 



(a) 

(b) 

Water 

15*5 

14*3 

Albuminoid* ... 

2*3 

2*3 

Starch, sugar, gum, etc*. 

77-7 

70*3 

Oil . 

1*0 

*7 

Fibre 

1 

*9 

A&li 

2*0 

2*3 


•In the above samples starch is more abundant than sugar; 
the proportions of the latter increase as the fruit ripens/ 

In reference to the composition of these fruits, Messrs. 
Harrison and Jonrnan make the following statement in the 
report referred to above:— 

* Though the food elements in the banana vary from those 
of the plantain, the sum total of them is much the same. The 
plantain is decidedly richer iu starch and glucose, while tlio 
banana excels in albuminoids and digestible fibre. The 
advantage of value is with the plantain. 

1 The following analyses of the common plantain, fresh and 
dried respectively, are closely representative of the character 
of all varieties. Plantains are essentially a starchy food, 
deficient in albuminoids and fat 


Water 

Fresh pulp. 

02*80 

Flour J 
dried i 
11*80 

Pats... 

*44 

1-05 

Albuminoids... 

1-58 

8*75 

Glucose 

2*23 

5-34 

Starch 

22*10 

52*04 

Tannin, gum, etc. 

*50 

1*20 

Digestible fibre 

9*01 

21*87 

Indigestible fibre 

*40 

*95 

Ash. 

•80 

1*00 
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PREPARATION OP STARCH PROM THE POREGOING 

PLANTS. 

The following brief note*, on the preparation of starch 
from the foregoing plants will be of interest a^ indicating the 
possibilities of the uses of these plants as starch producers on 
a commercial scale. 

In order to have absolutely authentic specimens of the 
starches to be described, the writer personally prepared samples 
from all of the plants in the above list. He is, however, 
indebted to Mr. Oscar A. M. Feurfcado, of Belle Vue, Jamaica, 
for samples of banana starch. Mr. Peurtado has for some timo 
been engaged in the commercial preparation of banana meal. 

In preparing starch from roots and tubers, the following 
was the method adopted The tubers were first well washed 
and their skins removed; they were then grated with an 
ordinary kitchen grater, the grated material being next placed 
in n muslin bag and squeezed with the hand in a vessel of 
clean water. The starch was thereby roughly extracted. It 
settled to the bottom of the vessel on being allowed to stand. 
The w ater w r as thereupon decanted and the sediment stirred up 
with fresh, clean water. This washing process was repeated 
several tunes until the starch settled quite clean : this was 
aftenvards dried in the suu in shallow dishes. 

In the ca3e of seeds, the grater was replaced by a small 
coffee mill, the remainder of the operation being identical with 
that adopted for roots and tubers. 

It will be seen from the following notes that there was 
a great variation in the ease with which the starches could be 
extracted. Some were difficult to grate: in other cases, the 
difficulty was to squeeze out the starch, seemingly on account 
of the presence of mucilaginous matter which caused the mass 
to become very stiff. Again, probably for the same reason, the 
starch of some of the plants took a long time to settle; and 
frequently the fermentation, -which often took place, rendered 
matters still more difficult. Such points as these would have 
to be taken into consideration in determining what starches 
could be extracted on a commercial scale:— 

Sour sop . On account of tho large number of seeds in the 
fruit and the readiness -with which the fruit stains, it is 
extremely difficult to prepare starch from this fruit. Moreover, 
the starchy liquid undergoes fermeutation so quickly, that it is 
difficult to wash the starch. Hence, the latter is nearly always 
of a bad colour. 

Mango: Practically the same difficulties occur here, but 
it is possible by very careful washing to get a much whiter 
starch. 

Red pea and Pigivn pea ; There is no difficulty in prepar¬ 
ing a nice, white starch from these seeds, and the same may be 
said of the Crab’s eye beans (Abrus precatorius). 

Ground nut: The difficulty in this case is to get rid of the 
oil. The amount of starch is small and it can be obtained 
without much difficulty from the 1 meal.’ It is only included 
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in tm* paper on account of it 1 - exhibiting (diameters entirely 
different [‘torn those of ordiuuiy leguminous starches. 

I’t/Mi btnH The preparation of starch from the yam bean 
i- u veiy simple matter. The root, which is of a very watery 
nature, is easily grated. mid there is no mucilaginous matter to 
interfere with the squee/Amt process. The •starch settles rather 
slowly, but a nice, white pioduet can be obtained w ithout much 
washing. This is of mleiesfc as adclum weight to Maefayden’s 
recommendation (^e |). 1) that this plant should be grow u as 
a source of starch. 

Staich w'fts also obtained from the seeds of the yam beau. 
The notes given above, for giound nut staich. apply also in this 
case. 

Cho-cho A beauliLully dean, white staich cun be obtained 
from the cho-cho roots without the slightest difficulty. 

Xitfhthhmh Whim once* llie tubers have been grated. it is 
a simple mattei to pteparc a nice, wiiite staich. Tlie squeezing 
operation gives no trouble and the staich settles readily. The 
tuber*, however, aie small and of irregular shape, which makes 
it difficult to sciape and grate them. 

Pink Coraltfa . Starch can be extracted from the tuberous 
loots of this* plant without any difficulty. The loots being 
dry. they are readily grated, and there is no mucilaginous 
matter to hinder the succeeding operations. 

Siva l jHttaln . There is no difficulty in preparing starch 
from the sweet potato root, nor from those of the other 
Ipomoeat . The stai di w ushe- well and w hen dry is quite w bite. 

Cmststntt : The .same remarks apply to both bitter and 
sweet varieties of the cussn a. 

Bread-fruit : The scorch separates fieely and can be 
obtained in a perfectly white condition. 

Jack-fruit In this ease great difficulty is experienced. 
Theindividuul seeds have to be grated. They stain very readily 
and fermentation soon sets up. These difficulties make it 
almost impossible to obtain a clean, white starch. 

Arron-rout. ('anna* and Gintfir Very little difficulty was 
experienced in the cm* ol* the-e. except that the .starch requires 
several washing* before it is entirely l*tee fiom dirt. On 
account of the knotted and ftbiou* nature of ^ome of the 
rhizomes, they are not easy to sciape. 

Banana; It is extremely- troublesome, on account both of 
the readiness with which the funt stains and of the rapid 
fermentation, to prepare banana starch. The writer was 
unable, even after several attempt*, to get a really while 
starch. Mr. Feurtado. who furnished samples, states that ho 
has always experienced similar difficulties. 

Plantain . Strange to say. the plantain gave far less trouble, 
and the starch obtained from it was fairly white. 

J T tnuH. With all the varieties of yams difficulty was 
experienced on account of the presence of mucilaginous matter. 
Tlie uio^t difficult, in this respect) was the ‘white’ yam; the 
1 negro ' variety gave the least trouble. But although it w bo 
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difficult <o -qucoze out the -turdi, the hitter settles readily, and 
the ie-.ult i- a- white a staich a-> can be desired. 

Tannia nr Coco There appeals to be a large amount of 
mudlmrinou- matter in the edible variety, and this makes the 
-quee/mg prote— -low and tediou-. The starch settles 
readily, however, and i- fairly white. In digging tubers for 
-larch preparation care would have to be taken to avoid 
injuring the tubers, a- when* cut the surface* become much 
di-colomed, and tlii- adds to the difficulty of getting a white 
starch. 

In the {ase. howcvei, of the wild tannia or •scratch coco, 1 
starch extinction i> \ery ea-y. There appears to be far less 
gummy mattei and consequently the starch comes through the 
muslin quite readily. Scarcely any w ashing is required to give 
a perfectly w hite starch. 


MICROSCOPIC CHARACTERS OK STARCH GRAINS. 

ili Idemifk atiox ini) Classification of Stakphek 

The examination of starch grains has ahvays been 
a popular study with microscopists, probably ever since the 
compound microscope came into u&e. In consequence, it lias 
long been known that starches of different origin show distinct 
and definite characters, and that this fact render- it possible to 
determine from what plant any particular starch has been 
prepared. This has been found to be of great service in 
detecting adulterations : a common instance of which is to be 
found in the detection of the adulteration of arrowroot with 
potato starch. The larger size of the potato grain, the greater 
distinctness of the concentric line-, as well as the position of the 
hiliiiu and other characteristics, make it a simple matter to 
distinguish the two starches when examined microscopically. 

Kvamiuntion by polarized light is found of great assistance 
in identifying starches. Blyth recommends it in conjunction 
with red and green selenite plates, when a beautiful display of 
colour- i* obtained with certain -tardies, arrowroot and 
potato being tho-e usually mentioned, w hile it generally found 
that there i- little coloration with cereal aud leguminous 
-tardies. Tripe, in a paper on the discrimination of starches by 
polarized light in the Altai j/h( (Vol. 20, p. 210). states: ’As 
a rule the starches obtained from seeds ga\e very little colour, 
whilst tho-e from root- afforded much/ 

It appears to the writer that comparatively few' of the 
West Indian -tardies have hitherto been examined in this 
way, and hi- results will, no doubt, be found useful, especially 
in so far as they relate to the classification of starches 
according to Blyth'- system, in which the starches are divided 
according to the presence or absence of iridescence when 
examined w ith polarized light. A largo number of the starches 
described in this paper show' brilliant coloration. 

Several schemes for classification have been in use for 
some time. These are based upon the diaracteristic 
appearances exhibited by starch grains. Among the points 
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considered in the microscopic examination of starches, the 
following may be mentioned:- the burface. whether rounded 
or angular: the portion of nucleus or liiluin ; surface markings; 
size, etc. 

Three of these system* ot classification w ill be referred to 
in this paper. First, that of Vogel, which is long and 
-oinow hat cumbious: it is based primarily upon the shape of the 
grain and the position of the hiliun. Twenty-two starches are 
classified by Vogel. The second system is Muter's. Muter has 
arranged between forty and fifty starches into five gioups 
according to the shape of the giain- and the visibility of the 
hiJum. Thi- scheme does not give satisfaction. Undoubtedly 
the best system i« Blyth*- modification of Muter*s. Blytli, in 
the earlier edition^ of his Manual oj Pructual Chemistry (1870), 
makes use of Muter's classification : in the later edition of this 
work, under the title of Foods then* ('outvolition and A ualysis 
(1882), liowe\er. lie modifier Muter’s scheme by the introduction 
of the distinctions based upon the action of the starches 
towards polarized light. The main division in this method is 
into t\\o groups —those showing a play of colours with polarized 
light and those showing no iridescence. The starches in the 
latter group are, how ever, divided entirely according to Muter's 
M*heme. 

It would appear to be ad\isable to give here, in full, these 
three systems in ordei that the position, in them, of previously 
undebcribed stashes may be defined. 

VOGEL*S TABLE OK THE sT V1U HEs 4M) ARROW KOOTb OK ( OMMERCK. 

A. Urauules simplt . hounded by round*d surfaces. 

I. Nucleu- central, layers concentric. 

<u) Mostly iomul, or fiom the side, lens-shaped. 

E.g. rye. wfuaf. barley. 

(b) Egg-shaped, omiI. kidney—hayed : liilum often long 

and lagged. 

E.g. Itynmuiouh sturcluh. 

II. Nucleus eccentric, layer- plainly eccentric or meniscus- 

shaped. 

(a) Granule- not at all. oi only -lightly, flattened. 

i. Nueleu- mostly at the -mailer end. 

E,g. jjnlato. 

ii. Nucleus mostly at broader end or toward* the 

middle. E.g. ucroirrnot. 

lb) Granules more or less strongly flattened. 

i. Mauy diawn out to short point at one end. 

Eg. Curcuma. Cannu. 

ii. Mau> lengthened to bean-shaped, disc-shaped or 

fiattened : nucleus nearer broader end. 

E.g. banana. 

iii. Manj strongly kidney-shaped; mieluis near the 

edge. E.g, Sisyrinchium. 



I\. Egg-shaped : minced to wedge at onu end, at tlie 
othei enlarged: nucleus at smaller end. 

K g. yam. 

B. (iramths simple or compound, 'single granule* or itarts of 
granules, c it her hounded entirely by plain surfaces, 
many-angled , or by jxirtly t'ound surfaces. 

1. Gianuleo entirely angular. 

1 . Many with prominent nucleus. E.g. rite. 
ii. Without a nucleus. E.g. millet. 

11. Among the many-angled also rounded forms. 

(a) Xo drum-shaped forms present, angular forms pre¬ 
dominating : with or without nucleus. 

E g. oafs, buck wheat, maize. 

(b) More or I©*-* numerous kettledrum and sugar-loaf 

foims. 

i. Verj numerous eccentric layers. E.g. sweet jwlalo. 
ii. Without layers or rings. 

(a) In the kettledrum form-* nuclear depression 
mostly widened on the flattened side. E.g. 
vassal a. 

ib) Depression w anting oi not enlarged. E.g. yam 
bean , eho-cho. 

L\ Granules simple and compound predominant forms , oi'al 
with eccentric nucleus and numerous layers . 
Ihe coni})ound granule made up of a large gmnule 
and one or more relatively small kettledrum shaped 
ones. E.g. sago. 

MUTE It 'b TABLE FOU THE DETECTION OF STARCHES. 

Group 1. All more or less oval in shape and having both 
hilum and rings risible. 

Examples Caima, potato, arrowroot, ginger. 

Group 11. ITzV/f strongly developed hilum more or less 
stellate. 

Example*—Leg uminoub, nutmeg, maize. 

Group III. Hilum and rings practically invisible. 

Examples—Wheat, barley, rye, jalap. 

Group IV. Mon or less truncated at one end. 

Example— Sago, tapioca, cassia, etc. 

Group V. All granules more or less polygonal. 

Examples—Tacea, oat, rice, pepper. 

ULYTH'S C JjAbblFlCATlON. 

Di\ision I. Starches showing a plug of colours with polarized 
light and a selenite plate . 

Glass I. Hilum and concentric rings clearly visible, 
all oval or ovate. The group includes tous-les-mois, 
potato, arrowroot, ginger, etc. 

Division II. Starches showing ho iridesenec. or svat'cely any, 
when examined by polarized liyht ami selenite . 
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Class I. The concentric rings nil but invisible, and the 
hilum debate. To this group belong the 
leguminous staiehe-. maize ami nutmeg. 

('la-s II. Staiehes Inning both concentric lings and 
hill mi invisible in most of the granules. This 
important elms includes wheat, bai lev. i.ve, 
chestnut, acorn, and nianv staiehes in medicinal 
plant-. 

Cln^s HI. A]\ granules truncated at one end. This 
group includes sago, tapioca, arum, several dings 
and cinnamon and casfeia. 

Class IV. Grannies all angulai in form. Oats, rice 
pepper, etc. 

HI) Mu nosropie Ditot'Kimox of West Indian Siahciuss. 

In the following description of the starches the wliter 
hat-endeavoured to indicate the positions each would occupy 
in the three schemes of classification It has been necessary, 
ho\ve\er. in the case of Rlytlfb scheme, to make a new class in 
which me placed the starches of Cnlncutiia rsntltnfa. Ecli it ex 
umbetlata, Sechium while, the various I pontoons, etc. Rlyth’s 
Division I. (containing starches showing a play of colours with 
polarized light) Inis only one sub division (Class I.). viz., • hilum 
and concentric lings clearly d-ible, all oval or ovate ’: so 
that this classification does not allow for -larches showing 
a play of colours which ate not all oval or ovate. A second class 
(II.) is. therefore, added by the writer to Division I. to include 
such starches ns those mentioned, which may be described 
t hit*hilum and concentric lines more or less invisible: 
variable in shape: among many-angled some rounded forms, 
sugar-loaf forms often present. 

STARCH 01' MANGO 

( Maaf/itvra i adieu ). 

As already dated, there arc two forms of suucii made from 
the mango, viz., that from the seed or kernel and that from the 
unripe mesocarp. These two forms make a particularly 
interesting -tudy. since the grains of the oic* are entirely 
distinct from those of the other. Hiitlith lias drawn attention 
to the fact that diffeiciit part- c f the poialo plant (tuber and 
fruit) contain starch gr tills po-sn—inu different characters; but 
here we have a still more lemarkable fan. viz . the same fruit 
yielding two starches po«.-e—ing entirely diffeient diameters, 
that from the kernel being composed uf grams hounded by 
rounded sufaces, while the starch from the hhnm arp 1ms Mime 
angular grains with the rounded. The latter, too. are 
considerably smaller. 

(a) iStarch from St id. 

The surface of the grains is abvays rounded, usually 
regularly oval, though some are irregularly elongated oval, 
while a Few' an* somewhat bean-shaped. The grains frequently 
sdttm a streak dmvn the ceutre. The hilum h faintly 

I'h* jtrhi* tf/ttf •''tttfihm icwr/ tt s Fwnf 1 /.s'O. 
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\ i-ible. usually ns 
flistinctl.x -tel late, 
line;- sin* practically in 
\ i-iblc. iSee fii» .*).! 

With pohui/cd light 
iheie i- n piny of rolotu - : 
when -n examined the 
i*ic— i- usimll\ -urn to 
meet in the centie. cer- 
liinh always in the 
regulatlv o\ ill -Imped 
form-. This contiim- 
whni ha- hull -aid us to 
the centi nl po ition of 
the hHum. 

Size oJ (irunts In 
the limiter of -i/e. their 
i- cou-ideinbJr \ mint ion. 
Although the average i- 
0*0137 mm., many of the 
grains are much larger. 
e.g„ (H)2SS imn. 


a cleinesMun 
The 


eentre. sometimes 



Flo. •"» M Ui.lt of ihe ALingu fceul 1 .ton. 


Position in ClctH'tiJication In lcunrd to Ute position of this 
stftich m the three s\-,tem- ot classification. there can be no 
doubt that the -tarch from the mango seed should be placed 
in Myth's Division I., Class 1. In Muter'* scheme also, it would 
probably fall into Group I: the only point in which it differs to 
any extent from the other starches of the group is in the 
visibility of the lings. In the oa-e of Vogel’s system, it 
would certainly go into Division A.. Cln-s I., but whether into 
the buh-division (a) or (b) it is difficult to say. The ragged hiliiin 
suggest- a portion with the leguminous staiches. 


fb) March from Green Fruits. 

e an entireh different 
foim. as a glance at 
figs. 3 and (1 w ill -how. 
Tlie grains hat e more 
oi less rounded sur¬ 
face-. but while «ome 
are circular, many 
show the well-known 
sinrar-hmf fonn. The 
markings a re invisible, 
as al-o is the hilmn. 

The stai eh is very 
similar to that of 
cassava. Witii polar¬ 
ized light there is a 
moderately brilliant 
display of colour*-, and 
the centre of the cross 
generally lies in the 
Fit. 0, Starch of the Green Mango. I - 300.] middle of the grain. 


Here, as alre.ul> mentioned, we lm\ 
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Siw of Grain* In si/e. the giain^ \ary from 0*0072 to 
0 0108 mm., the average size being 0*0118 mm. 

Position in Classification This start *]\ would probably be 
plaeeil in Blyth’s Division 1 . Clas- II.. and Muter \ Gionp IV.: 
wliilo Vogel would most likely lm\e placed it along with cassava 
in B.. IT., (b), ii.. (a). 


LEOUMINOl’S STARCHES-. 

The different leguminous starches are so similar in 
appearance that one description "will serve for tlie starches of 
Congo or pigeon pea {Cajamts indicus), the red pea (I’hascolnx 
vulgaris) and * Crab's eye’ seeds (Abno* precatoriu s). 

The granules are 
all bounded by i ouml- 
ed surface*- and are 
of decidedly uniform 
shape, viz., oval and 
kidney-shaped. The 
concentric markings 
are usually rather 
faint, and are apt to 
escape notice, unless 
specially looked for. 

The most charac¬ 
teristic feature of the 
grains of leguminous 
starches—one which 
makes their identifi¬ 
cation a comparative¬ 
ly simple matter— 
is the peculiar hilum 

(see fig. d). This is p Ku 7. staich of the seed of Phustolu* 1 itiyans. 

central, but usually [ % 800.J 

appears as a long, ragged dit in the direction of the 

longer axis. In snne eases it has a somewhat star-shaped 

appearance. 

The grains have very little effect on polarized light, the 
coloration not being particularly brilliant, 

i Size of Gmins . Particulars as to the measurements of the 
grains of the different leguminous starches will be found on 
p. 30, and it is not necessary to refer to them individually 
here. It will be seen that the three staiches referred to have 
grains measuring about 0*02 mm. to 0*04 mm., the grains of 
the pigeon pea being rather lavgei 1 than those of the other t\\ o 
starches. 

Position in Classification: The leguminous starches are 
placed by Blyth in Division II.. Class I., by Muter in Group II.. 
and by Vogel in A., I., (b). 

Othei' Leguminous Starches. 

The above is a general description of the characterihticb 
of the starch grains of the principal leguminous seeds. There 
are, however, one or two exceptions that might be mentioned 





here. vi/., the ^tniclu-a of the giound nut (Avavhb liypoyctea) 
anil oP tlie seed ot the yam bean t Puchythhii'i htberoaitfi). 
Of the former Griffith states in hU book on starches: 
•The starch in this mil exists only m small quantities, the 
mnoiini being about 10 per cent. It i- illustialed hero to 
fhow that it dilleis coiiMderablx fiom othoi leguminous 
starches, being small and ciuular. with a distinct lound h i him, 
and that it is, theiefoie. not safe to tiust entindy to general 
character* when tracing a starch to its source.’ 

The starch grains in the seed of the \ am beau appear to lie 
\ery similar to those in the giouud nut. but it has not been 
considered neces«aiv to do more than make a brief reft-ience to 
this starch. 

s| VIU II OP VM IIP\V 
(Pat hyi hint s UiIwqhm*). 

Vnm bean starch, when examined microscopically, U found 
to be entirely different from the < ha met eristic* foim of the 
leguminous seed starches. It closely resembles however, the 
starches of cho-cho, the ipomoeas, etc. That is to say, the grains 
aie in some cases rounded, in others many-angled, while there 
ate many kettledrum-shaped and sugar-loaf forms present. It 
is difficult to trace any appearance of hiltim 01 nuclear depres¬ 
sion or of concern trie lines. 

Examination with polaiized light indicates the position of 
the hiluni. which, fts in the case of cho-cho starch. i& central 
in the rounded forms aud slightly eccentric in the truncated 
forms, being nearer the broader end. There is considerable 
iridescence with ploari/ed light. 

Size at Urahw This varies somewhat, and yet the majority 
of the grain? are about 0*0115 nun. in length. There aie, 
however, a smaller number of large giains, which measure 
on an average 0*0220 mm. The range may be placed at from 
0*01 to 0*0207 mm., the average of the whole being 0*017 mm. 

Position in ClattHifieatbn This is one of the starches which 
requite a new’ class in Blytli’s Division 1. As already stated, it 
shows a brilliant play of colours w ith polarized light (placiug it 
in Dh ision I.), but the giains are not 1 all oval or ovate.’ nor are 
the lines distinctly visible. In Muter's scheme, yam bean starch 
would probably be placed in Group IV. Vogel lias placed this 
starch along with that of clio-cho in B.. IT , (b). ii.. (ft). 

Starch oj Yam Hi an Seal. 

As already mentioned, the grains in the seed of thib plant 
differ from those of most of the other leguminous seeds and also 
from those of the root of tlie yam bean itself. We have, then, 
still another instance of tlie same plant yielding grain*, of two 
entirely distinct forms—a point which has already been noticed 
in the case of the potato aud of the mango. 

STARCH OP CHO-CHO 
(Sechium edule). 

The only recorded observations on this «>tarcli appear to lie 
those of Vogel, who places it in Group B., Pivihion II., (b), il.,(&). It 
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would, therefoi e, come undei the description: 'Among the many¬ 
angled al^o rounded forms : more or less numerous kettledrum 
and sugar-loaf-like forms: without lnyeis or rings ; 1 with tlie 
further description: * without labels or lings, nucleus small, 
central oi wanting: many irregulm foinis; 0*0()S to 0*170 mm. 
in *ize.’ 

Examination by the writer brought out the following 
points: (a) clio-cho starcli shows a biillinnt display of colouis 
with polarized light, the position ot the hilum being clcarlx 
indicated: (fe) the hilum is eccenti ic and nearer the broad end , 
(c) layers or rings appear to be faintly visible: (tl) in shape the 
grains are most irregular, some being ciiculai. others many- 
angled, sugar-loaf-like and even bean-shaped. 

She of Grains . The writers observations on this point aie 
by no means in accord with Vogel's results, who states that the 
grains varied in si/e from O*00S toO 017(5 mm. The writei found 
all sizes from 0-014:1 to 0-0504 mm. the calculated average of 
a very large number being 0 0270 min It appears to be almost 
possible to divide the grains into two groups according to 
size—the larger grains being about (>'0450 mm. and the smalloi 
0-0100 mm. 

Position in Claxsifimtiou This ib another of the starches 
mentioned ou p. 20 as requiring a new sub-division (Class IF.) 
in Blyth's scheme. In 3Iutei s scheme this staich would 
probably be placed in Oioup IV. Vogel lias placed it in 
his B., II., (b). ii„ ( 6 ). but the fact that the hilum is fairly visible 
would necessitate a slight revision of the position that has been 
assigned to it. 


STARCH OF NIGHTSHADE 
(Fchitrs unibell ata). 

It ib doubtful if this starch has ever been examined before. 
In most of its characters it is very similar to that fiom the sweet 
potato (see fig 8). The grains are. also. \ci.\ like those of 
bitter cassava, from which, however, the nightshade starch ib 
distinguished by the following characters: («) largel number 
of large, angular forms (&) the appearance of being battened 
on two or three sides (c) the slight eccentricity of the hilum, 
and (d) the presence of faintly visible rings 

The giains are mostly circular in shape, though there are 
a number of sugar-loaf forms and some are many-angled. The 
hilum ib slightly eccentric—in the sugar-loaf foims it is ncarei 
the curved end. The lines an» \er\ faintly \ Nible. 

With polarized light there ib a play of colours (not par¬ 
ticularly brilliant), and the position of the hilum is confirmed. 

She o/ Ch'autx, The graiu« \ary in size from 0*0115 to 
0*0224 mm., the aveinge being 0*0151 mm. A comparison with 
the figures given foi <uveet potato starch will show that the 
aveiage size is practically identical: with the latter, however, 
there ib yathev a wider range. 

Pobition in Clcitmijicalion The play of colours with 
polarized light W’ould place this starch in Blyth's Division I., 



but on account of the rinus being onl\ faintly \ Uibh 1 . and the 
pie-( nee of uuiiie angular fonn-. i» i- neces-m \ to place it in 
(1n^ II. oi that di\ l-ion. 

In Vogel*- system. this -Latch would be placed whh sweet 
potato starch infl. [I., (bj. i It i- difficult to a—>ign it a position 
in Miner’s scheme. 

si \K< H Of’ su hi i 1*01 410 
{I [Minot tt Buaita s\ 

Tills *,taich will be touiul on \ ogel s whcie it is placed 
in B.. II.. (b). i. that is. • Among the many-angled alto lounded 
forms; more m W numeioils kettledrum and -ugar-loaf-hke 
foinis.* A very biief de^ei iptiou of this stmcli was gi\en in the 
Phanmttutticnl Journal (Mav 2. 1901) 

Tliegiain- me \ci> \aiinble in shape: some ait* lounded or 
oval • otlieL-. are liiudi 
Unturned, being almost 
thiee—ideri : many also 
show the eoimuou 
kottledi um or sugar- 
loaf form, that i* to 
bay. they have the 
blonder cud tunica to. 

Vs w ill be seen from 
tig. 8, some of the 
largei circular form- 
show near the circum¬ 
ference, a number of 
flue lines apparently 
radiating from the 
centi e. 

The concentric 
l ings are faintly visible 
suriouuding the stel¬ 
late liilnm. The hiluni 
is easily seen to he 
slightly eccentric: in tlu* -ugai-lout foiins it is neater the 
curved end. 

Kvnminution with polarized light icvealed a bi illiant play of 
colonic the presence of a well-defined cross confirming what 
ha& been stated of the position of the liilnm. 

Size of ChunuH The mains are as \aiiable in size as the> 
are in -hapc While the a\erage size is 0*013 mm., grains w r eie 
found \aryiug fiom 0*0071 to 0*0:181 mm. The extent of this 
variation will be apparent, if the figures published by the 
following observer* be examined 

Vogel .. 0 022 to 0*0852 mm. 

Karniarach" .. 0*0450 mm. 

Wiesiier* 4, . 0 03(50 mm. 



Vn,. s Swtt t Pot itn St iu h ( .100 1 


J See Bhth Firttrl* tfuu Computihon coni Analysis (18*2). 




The w liter of the note in the Phurinavpulicat Journal 
icferied i<> above, give*a tin* following detei munitions 

Large guiuis 0*025 to 0*050 mm. 

Small „ 0*015 (u 0*022 mm. 

Willi the exception of Vogel, all these ob-er\ ers appeal* to 
have found mueh larger grains limn the writer, who found no 
grain of greater -izo than 0*0381 nun. 

Position in Cht^iiituium Sued potato starch is ono of 
those which require a new sul)-di\isiun in Blyth’s system. As 
stated, the grains show a brilliant display of colours, but lhe t \ 
are not rounded. Ft is therefore, to be placed in Division 
I., Cla«s 11, 

In Milter's scheme this starch would probably be placed in 
Uroup IV.. wdiile Vogel has, as already stated, placed it in B., TI, 
M>). i. 


STAR! H OP IPOMORA IIORSPAIJJ \I3. 

There is really nothing to distinguish this starch from that 
of 7. Ha fata #, except, perhaps, that there* is a slightly more 
brilliant display of colours w ith polarized light. In this case, 
also, the grains are very variable in si/e anil shape: the stellate 
hi him U eccentric*. 

Size of Grains. Tlie average sue is 0*014 mm., the grains 
varying from 0*0070 to 0*0201 mm.*, there appear to be fewer 
large grains than was the case with I. Batatas. 

STARCH or WILD POTATO 

(Ijmnoea faaiigiaht). 

The deseription of sweet potato starch would rIro nppl,\ 
in this* place, except, perhaps, that there is a larger proportion 
of specially large grains. Some of thorn measure as much ns 
0*048 mm. The average size is. however, mueh the same as 
that of the otliei specie*- of this genu-*. 

STAR(H OP FOUR O'CLOCK 

(.17;/m 61 1 is divhotoma ). 

The grains of this starch are very small and il is in 
consequence difficult to make any observations ns to distinctive 
characters. 

The prevailing shape is. polygonal with rounded angles. 
The bilum. which is central and more or less, stellate, is 
distinctly visible, but there do not appear to be any other 
markings. 

Size of Qrttins * At. previously mentioned, thei-e grains are 
very small, the average being only 0*0003 mm. Home grains 
are as- small a.s 0*0048 mm., the largest being about twice that 
size, so that there is not much variation in size. 
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f.i ntiijunon uisitjnn 

The giam*- of this stuuli belong to a gioup which appeals 
to contain a laige piopoitum of the West Indian siarclie-, v i/. 
* Among the many-angled some louuded foiuis. kettledrum and 
-u gar-loaf form® being present.’ 

There are several different foim& picsent in tins staieh 
circular, po1\ gonal with rounded angles. and the kettledrum - 
shaped forms. There are piactically no signs of liilnm 01 line-. 
The eccentric position of the hilum is, however, indicated 
w*hen polarized light is employed; theie is a faiily brilliant ph\> 
of colonis. 

Sne of Omni* The size of the gi a ins tends to \ 1117 -uine- 
wliat. The average -i/e is (K)15Mnm : there aie giain- a- small 
as 0 0L15 imn„ while others are as large a- 0*02 mm. 

Position in Clansijlcation It would appear advisable to 
place this starch in the same group as the stniche- of the 
IjxwioetUn cassava, etc 

STAR(’H OP CA^JsAVA, 

It is impossible to trace any distinct difference between 
the starclies of the two chief varieties—bitter cassava ( Uanihot 
nliUssima) and sweet cassava {M. A ipi). The microscopic appear¬ 
ance of this starch has been described by main observer, 
notably by Blyth, Wiley, and Galt. 

The outline of the grains varies, there being, apparently* 
two predominant forms, viz., one ciicular and flic other sugai- 
loaf-shaped. There are also a few small grains showing a many- 
angled form. 

The hilum occupies a central position in the circulai fnnns, 
but in the kettledrum-shaped Conns it is always nearer the 
cm ved end than the ilat surface. Blyth makes special reference 
to a conical depression under the nucleus. No other markings 
are visible on tliebe grains. 

With polarized light there is a distinct play of colour*, 
although this is not particulaily biilliant. The cross appeals 
when the Held is dark and its centre indicates the position of 
the hilum. 

Sizt oj Gi'uni'i Considerable Aaiiation was found in the 
size ofthe grains, viz., from 0 0072 mm. to 0*0240 mm., the n\ erage 
being 0*0138 111111 This great a ariation is noticed by all observers 
and would appear to be characteristic of this starch. The 
following measurements, in millimetres, are given by different 
observers Wiley. 0*012 : Galt: 0*015: Blyth. 0*014 to 0 019: 
Vogel, 0*008 to 0*022. It will thus be seen that the results 
of different observers are fairly uniform. 

Position in CIctHaifteation Blyth places this starch in 
Division II., Clase III., that is to &ay, among the starches 
showing little or no iridescence wlien examined by polaiized 
light, all granules truncated at one end. This appeals to be 
decidedly misleading, and the writer, considering that there is 



'■ntticiem play of colour" Lei warrant it" inelosiire in I)i\Uion I., 
wouM "tiggesd that U be placed in Cia"s 11 . of* that dixUion 
with the "t niche" of the ipomoea". cho-cho. etc , which it closely 
resembles. 

In Vogel*" hclieim* et"sa\a "birch i" cH-."ed thin : * Among 

the many-nngled. -onm founded. mme m* lo-«" uuiiierou" 
driun-"haped to "Ugrtt*-hmi‘ fouu". without concern ti it* circle": 
in the kettledrum "Imped granule" the nuclear depto-"ioii 
widened on the flattened -ide.‘ 

Muter place" * tapioca * "taivh in tnoup 1\ F . tmoie or less 
truncated at one end), rein irking : * "hape roundi"li. a little over 
50 per cent tiuncnted by one facet, and a peatly liiluni. 

"T Ult’H OF UUMAO-FUrir 
(A rtocarjjus mcnui), 

Theie appear" to be no record of an> pieviou" oWrvntioiis 
on thi" starch. The grain" me for the most part polygonal 
with rounded angles. A-» 

Vogel would "»y.'among 
the ina ny-angled al "0 
rounded forms. but 
there are no "tigar-loaf 
forms present and Llio 
angular forms predomi¬ 
nate. There is no sigu 
of any lilliun or other 
markings. (See fig. 0.) 

In outline the grains 
aie very similar to tho^e 
of maize or Indian corn. 

The absence of a liilum. 
however, i" the dUtiu- 
guMung point, when 
thi" "larch i" compared 
with corn "taieh, of 
which the prominent, 
stellate liilnm h mi char¬ 
acteristic. 

With polarized light there is practically no di"play of 
colour". 

Siu of Owin'* A large number of measurement" give an 
average of 0*0077 mm., with a innge of from 0*0018 to 0*0120 
mm. 

Ptmitinn in ClaHHiJlcttfhn . Like corn "larch, this starch 
goes into Divi«ioa II. of Blyth, but the absence of a stellate 
hilum will caiv-e it to be placed in Class? II. along with most 
of the cereal starches. Similarly, it must be placed in Muter'" 
(Troup III. Tn VogeF» "ystem. it will go among the ‘many- 
angled and rounded forms * of Group B., Division II. The 
absence of drum-shaped forms place." it in buh-division (a), and 
it would probably be placed finally with oat starch, i.e., 
B., II., (a). 
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«T\RCU OF JUK-FRtTT 
(A rfncti rpM* Ulhr/nlulia) 

There is ■\en little to distinguish this starch from that <f 
bread-fuuc. It anythin?, it i". pci hap". a \ny slight piny of 
Pultuns, bur mil "Ufliiient to place it in Hlytli*- Di\i"ion T In 
-iye. ton. the \vn -uudic" are practically identical. 

'vi \k< h or mi ^ Mois 
((Uuuut n<hths\. 

Excellent photograph" of tin- -tnick and that of Ccnuw 
inrfica will he found in Griffith’" The principal Starches usul as 
Food. It 1 * nppearnee ha-, nbo been de"eiibed in detail bv Blyth. 
Galt, and others 

The ntwill" of thi" "tarch are easily distimruished from any 
other grain" on account of theii gi eat "ize and the di"tiiictne*w 
of their mnikinu" In appearance they resemble those of the 
potato tuber, but. being of grealei "ize. they can usually he 
detected without much difficulty. Tlie ‘-mailer iuaiii"are more 
oi le"" circular in "hape. but the huger aie more of an 
oval -hape. frequently "omewhat flattened, especially at the 
end". 

The liilurn is eccentric, being mwier to the "inaller end. 
One of the chief chnnicterGtics of the grain** of thi" starch is 
the denine-s with which the concentric ling" are to be *eon. 
The"i* markings aie \cr\ lepnlai. although the ring- aie not 
complete. 

With polarized light there h n biiJliant illumination : with 
a dark ground the cio— i" veiv distinct, it- centre indicating 
very clearly the po-ition of the hiluui. 

Sin nl drains The-e are the large-t known -tarch grain- : 
-omo of them aie no le— than nun. in the long diameter. 
Tin* gtam- uuy \oiy much in size, however, and there are 
usually a lame numher of small, very irregularly shaped 
grain". Tin* Iona diametei \ ai ie- from 0*08 to 0*1 muD.. 
while the average size of tlie gtaiiis i- 0 05a by O’OdS nun. 
The ollowing measuremenis an* given by other observers;— 
Blyth. 0 0100 to 0*0080 nun : Gull. 0 07 nun. by 0*05 mm.: ami 
Muter. 0 0457 to 0*0910 min 

Position in Classification . The positions as-igned to canna 
"tarch in the vaviou" systems of clarification are indicated on 
pp. 1S-20 H" follows;—Vogel, A.. II.. (b). i.: Muter, Group J.; 
Blyth. Division L. Gla"" 1. 

STAHOT! or INDIAN "'HOT 
iCannu iutlieu). 

The "tarch ot the Indian shot i" very similar to that of 
Tniis-lcs-inois. Tlie concentric lines are stated by Griffith to 
be more di-tinct. The large giains ate. perlm^. a trifle 
smaller, although tlie aveinge "ize i" alxiut the same, viz., 0*055 
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hy 0-088 mm. No mains wore noticed having a gi eater 
di'imetei than 0*08 mm. 

s'l arc h ok ariiow root 
(J [amnia arundinacat). 

The starch of arrow loot (Mcuanta annulmatca), is another 
that lias frequently been described. The grains are all bounded 
by a rounded surface, and while most of thorn are oval, some aio 
oilcular and others are so flattened as to be almost triangular 
with very 1 ounded angles. This form is described a-, * mussel- 
-liaped*. Though somewhat variable, the shape is quite 
characteristic. Tlie hilum is central in some forms (chiefly the 
cireulai). in otlieis it is slightly eceontrie, being neaier the 
broader end. In -omo fornix, again, it is doeiderll a \ linear, 
having somewhat the appearance of crab's leg-. The rings are 
faintly visible being more readily scon in the larger forms. 

With polarized light the grains exhibit a biilliant display of 
colouis. and the cross marks clearly the position of the hilum. 

Size aj Grains There i- no very great variation in the size 
of anowroot grain 5 *, which is from 0-0228 to 0*0150 nun., the 
average size being 0 031 mm. They are, it will bo *een, very 
much smaller than the eanna starches, from which it is some¬ 
times necessary to distinguish them. The following are some 
of the published tesults of measurements Blyth, 0’01 to 0*07 
mm.: Ualt, 0-085 nun.: Vogel. 0 02 to 0 00 mm., and Wiesner 0*01 
to 0*07 mm. 

Position in Classification In all schemes of classification 
this starch comes close to canna starch. Vogel, however, 
-eparate- them according to the degree of flattening. Both 
arrowroot and cun mi stareli are placed by him in A., II., but 
arrowroot i- described as having granules *not at all or only 
^lightly flattened', while eanna starch has grains more or loss 
strongly flattened. 


^TAIUII OK UIXOER 
{Zinyiber officinale). 

All observers ot this starch agiee in considering the shape 
variable, but at the same time characteristic. The predominant 
form is shortly conical with rounded angles, many of the smaller 
grain- being cylindrical or circular in outline. The hilum aud 
*-ing- w ere -een only w ith considerable difficulty, w liich is a point 
noted by all observers. 

With polarized light there is a play of colours, which, 
however, can scarcely be called biilliant. 

Size of Grains The average of a large number of measure¬ 
ment- wa- 0*0236 mm., the variation being between 0*0168 and 
0*0408 mm. Blyth give* 0*0876 mm.: Muter, 0*0870 mm. 

Position in Classification This starch is placed by Blyth 
aud Mutei along w ith the Marche- of cumui. arrowroot and 
potato. In Vogel's scheme, it would probably go into A., II, (b). 
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STARCH OF BANANA 
(Mut'd sapirutmn), 

Tho granules of 1 nana starch die all bounded b> founded 
siufnce-, but me Mm* 
all uiaiLedJj flatten 
cd. V bile mo<t ol 
them may be du¬ 
mbed a-> oystei 
shaped, or perhaps, 
moie or les-a peai- 
shaped, ma u y ai e club- 
shaped and othei" 
beau-shaped. The nu 
cleu- or hilum i- 
distinctly eccenti ic. 
hems? placed much 
liearerone eud—some¬ 
time^ the naiiow, 
sometimes the broad¬ 
er end. The coneenti ic 
lines me plainly vis¬ 
ible, though not com¬ 
plete. (See fig. 10.) 

There is a pi i y 
of colours with polar¬ 
ized light, though this is not very biilliaut. 

Size of Grains. The wliter found the&e giains to vary 
betw eeu 0 020 aud 0 0744 mm., tho average being 0 0400 min. 

Apparently, the only published measurements are tho^e 
of Vogel (0 Oil to 0*075 mm.) and of a w liter in the 
Phann f Ui'utkal Journal (June 0, 1003), who states that the 
largest giains measiue 0 045 to 0*005 mm., the smallest about 
0*007 mm., and the intermediate grains from 0 022 to 0*034 mm. 

Position in Classification . In spite of the fact that the play 
of colours with polarized light was not particularly brilliant, 
there is no doubt that this starch would find a place in Blyth’s 
Division J. Similarly, banana starch must be placed in Muter's 
Group T. Vogel has already classified this starch, which he 
places in A., II., (b), ii. His description would therefore he : — 
•Granules simple, bounded by rounded surfaces; nucleus eccen¬ 
tric, granules more oriels strongly flattened : many lengthened 
to bean-shaped, disc-shaped or flattened; nucleus nearer broader 
end/ 



bTABCH OF PLANTAIN 
(Musa sapivnhun, vnr. paradisiaca ). 

Tho granules of plautaiu starch are bounded by rounded 
surfaces; they vary greatly in shape, some being more or less 
oval, whilst others are much flattened and drawm out iuto 
disc-, bean-, or club-shaped forms. This starch is to be 
distinguished from banana starch by the presence of a larger 
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number of long, straight, narrow forms, and by tho greatei 

uniin h 70 and 
shape. (C f. hg-. 10 and 
11 ) The (.oik i nt i\ i lines 
liU lot as dMinct a- 
iho-c on the banuia 
l i uns, and tin* ('((‘inti ic 
hilum, Inch appeal*- to 
be iiiou* olltn ueai ei the 
blunder end, is h s*- cl is 
tine l. 

With poluiizod ligld 
theie is slight irides¬ 
cence, possibly rathei 
moie than mtli banana 
-taich. 

Size n / Grains Tlie 
giaiusaie lathei smaller 
than those of banana 
staicli. They a vet age 
OOJU7 mm, the tango 

being from 0 0102 to 0 0528 nun. 

Position in Classification As theie is nothing but tlie 
presence of tlie elongated forms to distinguish this staicli fiom 
banana starch, plantain star eh mil have to be placed in sunilai 
positions in the schemes of classification. 

yam starch. 

The only deeciiption oi ihisstaick which the wliter has 
come ftcioss is a veij” biicf one, which appealed in the Pharma - 
ceutical Journal (April (i, 1901). 

Vogel has clarified it: he found t ha 1 it possessed the fol¬ 
lowing character-.: — 

'Single granule-., 
bounded by lounded 
surface; nucleus 
eceeutiic; gi anules 
more or less strongly 
flattened, egg-s*liaped, 
at one end reduced u> 
a \\ edge, at the other 
enlarged, nucleus at 
smaller end/ 

The following 
notes will complete 
the description of 
yam starch :—All the 
granules are rounded, 
mo&t ot them being 
eireulai or ovate: 
a few are, however, 
much elongated to 
give, as noted by 
Vogel, a wedge-shaped appealauce, though the surface is 




Fib 11. Plantain Staicli. [a 22f» J 
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-'till rounded. The eccentric nucleus is jiibt visible, ab also 
are the concentric Hugs. Fig. 12, which is a ieproduc- 
fcion of an oiigiual photograph of yam starch, shows clearly 
the position of the liilum. This it will be ^een, ib most 
dibtinctly nearei the hi oad end of the grain: thib the 

position occupied by the hilum in all the specimens of yam 
-tareli examined by the writei ; in no instance was it found 
nearer the smaller end of the grain as stated in the description 
by Vogel quoted on the last page. 

Examined with polarized light, yam starch grains show 
a brilliant play of colours, and the intersection of the cro«-s 
coutiuns what has been said of the position of the hilum. 

Size o/ Grains The results of measurements of yam statch 
grains will be found in tire table on p. 10, where figures for 
ma varieties of yam are given It will be seen that the average 
M/e of the grains is0*040(1 mm. The variation is not very great. 
in none of the yams was the writer able to find graius having 
a greater diameter than 0*0576 mm., although Vogel gi\es the 
size of the yam giaius as varying from 0*05 to 0*07 mm. The 
measurements given in the Pharmaceutical Journal are: 
largest graius, 0*045 to 0 00 mm. in length and 0 025 to 0*06 mm, 
in breadth, while the smaller vary from 0 015 to 0*030 mm. in 
length and about half that in breadth. 

Position in Classification It is impossible to place this 
starch othervv ise than in Blyth’s Division I., Class I. Muter 
would no doubt place it in his Group I.; while Vogel has, as 
already stated, placed it in A., II., (bj, iv. 

As will be seen from the list given on p. 40, a large number 
of different varieties of yam were examined, but the appear¬ 
ance of the starches from them was so characteristic and 
uuiform, that theie seemed to be no reason for describing 
them separately. Except for slight differences in the matter 
of size, the starches of the different yams appear to be 
identical. 

With the description given above and the aid of fig. 
12, observers should have no difficulty in identifying yam 
starch. 


STAHL H OF TANN1A OR COLO 

(Colocasia esculenta). 

There appears to be no published description of this starch. 
There is considerable \armtion in the shape of the grains, but 
although theie are some circular forms, the prevailing form is 
polygonal with rounded angles. The hilum is stellate or linear 
and occupies a cential position. Altogether, there is much 
resemblance between this starch and maize starch in size aud 
general appearance. There is a fair display of colours with 
polarized light, the lines of the black cross meeting in the 
centre. 

Size of Grains . The grains vary in size from 0*0060 to 
0*0102 mm., the average size being 0*0114 mm. 
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Position in Class¬ 
ification It is some¬ 
what d i 111 e u 11 to 
classify this starch: 
its great resemblance 
to maize staich v\ ould 
suggest a place ueai 
that starch, and yet 
it would appear to be 
sopa rated From it on 
account of its behav¬ 
iour tow aids polar¬ 
ized light, thete being 
much gieater hides- 
eeuce in the case of 
tannin starch. Tak¬ 
ing Blytli’s system, 
it would -eem lobe 
necessai y to place 

Fit.. 13. St .lull Ol Tannlii. [ 300.1 tannia starch in. tlio 

second class of the 
first division. There is no doubt tlnit Vogel would have placed 
this starch with maize: and similarly, in Mutei's scheme it 
'would have a place in Gioup II, 

Sl’AlU H OF THK \\ ILi) TANNIA. 

The grain- of thi- starch are extremely small—so small that 
it is difficult, with the lenses used for the rest of the starches, to 
observe any distinguish¬ 
ing characters. So far 
as can be seen, howev er. 
the grains are fairly 
uniform in shape, 
which, tt" in the ease of 
the tannia starch, may 
be described a- poly¬ 
gonal w r ith somewhat 
i ounded angles. Thei e 
is a faiut trace iu "ome 
grains of a liilum, pio- 
bably linear or stell¬ 
ate, situated in the 
centre of the grain. It 
would appear, there¬ 
fore, that the differ¬ 
ence between this 
starch and that of the 
preceding (cf. fig-. 18 
and 14) is mainly one 
of size. 

STARCH OF MAIZK OR CORN 

(Zcct 31a i/8). 

A description of this starch, is to be found in practically 
every work on the microscopy of the staiehes. In shape 



Fit,. 14. Starch of Wild Tannia, I < £00. | 
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most of the main- me polygonal with rounded angles: there 
me al-o many i oliik led or ciicular foinia present. The maize 
stuck mnnule is ucneially legaided as typical of the angular 
-taiehe-. A" a general lnle. no trace of concentric* lines is seen, 
but a tew ol the main-. o«*pi daily the rounded foiins, show 
tin m lamtl>. The Inlum i3 w T ell developed, occupying a central 
podium and is usually moie or less - tar- 1 shaped. 

E\tunined with polaii/ed light tlie-e grains are found to 
pie-ent the customary tqjpearaucc of cereal •starches. When 
tin* mound i - light, the grains stand out as bright objects, 
but diow no biilliaut coloration. When the ground is dark, 
the bhek cio— is seen very clearly, dividing the grain** 
into ioni, almo-t equal, part-, the two bands of the cross 
meeting exactly at the centie of the grain. 

'•'in of (mini* The satiation in size is not great—from 
t» 1)1 to 0 02 inm. —tin* inerage being 0*0138 mm. The following 
men-mement- ate on record:—Galt. 0*008 to 0 02 mm. (average, 
0*011): Kaiuiai-eh, 0*030 mm.: Wiesiier, 0*020 mm.; and Wiley, 
0*02 to 0*03 mtn. 

Position in CUnsificnium The originators of the three 
schemes of classification hive themselves placed maize starch in 
it- po-itiou: thus, Blyth in Division II, Class I. (no iridescence, 
nugs all but im isible. hilum stellate): Muter in Group II.; Vogel 
in B.. IL. t,u). 


VRCJl Or GUINEA CORN 
{Sorghum iiilyare). 

Theie is very little to distinguish Guinea corn starch from 
that ol mai/e. 

The -hape i- failly umlorrn, viz., mostly polygonal with 
j minded angle-, with some 
grain- more ol le-s circular. 

Tlie liilum i- distinctly 
prominent: tt-ually it is 
more or less stellate liu 
most i \sOs there tadiate 
hom tlie centre three 
-hurt line- equidistant tu 
one another), though in 
-ome forms the hilum 
appear 5 * merely as a circu¬ 
lar depression. No lings 
or other marking- are 
observable. 

With polaiizcd light 
there is little coloration, 
bur the po-itiou of the 
hilum is distinctly indicat* 
ed. 'See tig. 13.) 

She of h'raiiiH; The 

size of the grains is^ 0 0178 mm.: the measurement in 



Fiu. IS. Guinea Cora Starch. f\ 220.] 
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„uu)e cases nan as low as 0*0132 min., while in others it reached 
0*0247 lum. 

Position in Classification . To be placed m ith maize all 
through. 

(Ill) ( JLASS1 F1CATION OF THU FOREGOING STARCHES. 

As a lesiilt of the observations made on the foregoing 
starches, the writer would suggest that they be classified as 
follows according to Blyth’s system (see pp. 19-20) modified 
by the addition of Class 11. in Division 1. :— 

Division L Starches showing a play of colours with 
polarized light and a selenite plate. 

Class I.—The liiLuw and coucentive rings clearly visible, 
oval or ovate:—Mango (seed), yam, banana, plantain, cannas, 
arrowroot and ginger. 

Class TI. —Hilum and concentric rings more or less invisible; 
variable in shape: among many-angled some rounded forms : 
sugar-loaf forms often present:—Mango (green), yam bean, 
cho-cho, * nightshade,’ ipomoeas, coralita, cassava and tannia. 

Division 11. Stashes showing no ii'idcscence , or scarcely 
any , ichen e.mmined by polarized light and selenite. 

Class I.—The concentric rings all but invisible, and the 
hilum stellateLeguminous starches, maize, Guiuea corn. 

Class 1L—Starches which have both the concentric riugs 
ami hilum invisible in the majority of granules:—Bread-fruit 
and jack-fruit. 

Class III.—All the granules are truncated at oue end:— 
None. 

Class IV.—In this class all the granules are angular in 
form:—None. 


CONCLUSION. 

Several interesting points are presented in this study of 
the "West Indian starches and these might usefully be sum¬ 
marized here. 

The large majority of these starches are obtained from 
•roots and tubers; several are obtained from fiuits, either ripe 
or iu the green stage before the starch has been converted into 
sugar: while the only seeds in the list are the various legumin¬ 
ous seeds and maize and Guiuea coru. This prepondei*ance of 
root starches constitutes one of the chief differences between 
West Indian and English starches, the majority of the latter 
being from cereal seeds. The whole of the starches obtained from 
roots and tubers are described as showing a play of colours with 
polarized light and are iu consequence placed in Division I. 
in BlythV system of classification. Here they fall quite 
easily into two divisions. In the first are those bounded by 
rounded surfaces (i.e., either oval or ovate): hilum and con¬ 
centric riugs clearly visible. The examples are the yams, the 
canuas, arrowroot and ginger. It will at once be noticed that 
these plant* belong to natural orders which are not far 
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removed from one another: and emphasis is added to this, 
when it is observed that among the remaining starches in this 
group are to be found those of the tribe Mvnpae (banana and 
plantain). 

With regard to the remaining ‘root’ starches, they all 
agree in several characters. They all show some coloration 
with polarized light, and among the many-angled there are 
some rounded forms, sugar-loaf forms being often present. There 
is so much similarity among these Marches that it will not be 
found an easy matter to distinguish them until details as 
to appearance of hiluni, measurements etc., are taken into 
account. The only starch in this group that is not a ‘root 1 
starch is that obtained from the green mango: just as the 
only ’seed’ standi in Clas* I. was mango starch. So that, 
altogether, the mango starches are full of interest: first, we 
have the two entirely different forms in the one fruit, 
and secondly, these two forms ooeupy unique positions in 
our system of classification. The further study of fruit 
starches would, perhaps, be a profitable one. So far as can 
be seen at present, there is very little uniformity: thus, 
the starch of the green mango is not placed with the starch of 
the green plantain and the green banana, but, strange to say, 
the seed starch is. As a general rule, it is stated that seed 
starches (at any rate, those of the cereals) show no iridescence 
with polarized light; imtngo seed starch, however, gives quite 
a brilliant play of colours. 

Coming now to the starches showing little or no iridescence 
when examined with polarized light, mention should be* made 
of the leguminous starches. Here we have considerable 
uniformity: the starches of the pigeou pea {Cnjanus indievs ), 
the red pea ( Phnseolus vitlga* itt) and crab's eye seeds (Abruapw- 
catoi'iiifi ) all exhibiting the well-known oval or kidney forms 
with ragged hilnm, of uniform shape and size. An exception 
lias, however, to be noted in the case of ground nut starch 
(Avctchifi hypogaeu), as also in the case of the starch from the 
root of the yam bean (Pachyrhizun tuberoftvs), hi the case of 
the latter we have what may be called the usual dieotyledonou* 
■ mot * form of starch instead of the typical leguminous need 
form. Evidently the striking uniformity in the case of 
leguminous starches is confined to the seeds. 

The only cereal starches on this list will be found 
classed w p itli the leguminous starches: the only point* of resem¬ 
blance, however, are the invisibility of concentric rings, the 
absence of iridescence with polarized light, and the presence of 
a more or less stellate hilum. The starches of bread-fruit and 
jack-fruit are placed by themselves in the class which contains 
wheat, barley, rye, etc. Xone of the West Indian starches 
that have been examined by the winter, have been placed in 
Classes III. and IV. of Division II. in Blyth's system. 

It would appear that the examination of such a large 
number of ■ root' starches, a* recorded in this paper, serves to 
bring out the unsatisfactory nature of any such artificial 
schemes for classification as those that are in urc at f the present 
time, and also the need for their revision as suggested in this 



paper. Blyth'* system is undoubtedly the least unsati-factoi y. 
but it appears to hare been adapted from Milter's without 
sufficient alteration and possibly w itbout a sutticiently evtensn e 
examination of starche-. especially of those from roots, 

Another inteiesting point is brought out by this investiga¬ 
tion, which appears to he wm thy of mention here While, in 
most cases, there i« a move oi less distinct lesemblance between 
the starch giainb of plant- in any yaiticulai lamil\. -omul 
instances have been recorded where theieis a decided vaiiation 
As ha& been pointed out, the grain- of the taimia loot aie 
certainly very much, laiger than those ol the wild tnniun. and 
there may be other points of diltoience not readily noticed in 
Mieli small grains, although the wild tannin is considered to be 
merely a variety of Gohunsia es cnlcnta The \ am him mot 
contain* -taich grains which iu no \un iisemble those of the 
principal leguminous seed-, but which do lc-omble those of othei 
dicotyledonous roots: the yam bean «oed and the ground nut, 
again, have starch grains of still unothci foim Kiuthci, »{ 
has been shown that banana *tftick wn be distinguished from 
the starch of the plantain, which doe- not show any specific 
differences from the banana. In -pite of thi-. w e have all the 
different species of Bioscnrea containing starch grains of one 
form with practically nothing to distinguish tnem: this i- also 
the ease with the ipomoea*, the two species of Avtorarpus and 
the cannab. 

The detailed description* of authentic specimens of a large 
number of starches are likely to be u-ehtl to chemists in the 
West Indie-, as al-o in other countries, particularh now- 
that so many attempts ate being made to extend the uses ot 
many starchy products by the manufacture of meals, ate. 

Apart altogether from the question of the microscopic 
appearances of the We*t Indian sta relies, the-ejiutes'aie likely to 
be of interest to planter- and others a- sugge-ting lurther uses 
for some of the common plant- in the We-c Indies. It Ins been 
pointed out that there are some that might be utilized as 
producers of starch for laundry purpose-, while in othei case- 
easily digested food, suitable foi iufants and nnalids, might be 
obtained, as for example, fiom the cho-elio root and the yam 
bean. 
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TABLE OF MEASUREMENTS. 


\VUE 

Ramp' 

V.\ oiatse. 

Sour -«>p (A turn a mmuntla) 

0*0024 - 0*0l><>() 

0*00 "4 

'\\ into ( Mnmjtftra nnhca) moon 

0 0072-0*0108 

0*0110 

do. kernel i 

i 

0 0090 - 0 02S8 

0*01 ”.7 

( Mb** eje (,.17>; its flwcatoi ms) 

0*0270-0*0100 | 

0 0301 

Piireou pea (Co/amts iminus) 

0*0210 - 0-04SO 

0*0215 

Red pea [Pha'iiolu s * ulf/ct, is) 

0 0210 -O-OSftll 

0*0290 

Va m boan (Pen h y»'h \ ?u s 

tulwrohu s) 

0*0100 - 0*0207 1 

0*0170 

Clm-olio (St chi inn tdnh) 

0*014 1 - 0 0704 

0*0270 

XisrliMiwlo (Ethifes xunh(Uata) ( 

0*0115- 0*0224 | 

0*0151 

Sweet ]H>tato (Ipomoat Batatas) 

0 0071 -0*0381 | 

0*0130 

Tpa mot a iforsfalliiu 

0*0070-0 0204 1 

0*0143 

Iptnaorn fasfitjmta 1 

0*0031 - 0 0480 

0*0114 

Four o'clock { Vyrahilis 

(luhatoma) 

0 0048-0*0090 1 

0*0003 

Pink ooralila (A nhgnnan 

insifftu) 

1 

0*0115 - 0*0108 i 

| 

0*0158 

Cawrwi (Arunihot) 

0*0072 - 0*0210 

0*0183 

Biead-tinit (A rtoca rpux iticisa) i 

0*0018-0 0120 

0*0077 

Jack-lmit (A I'tocarpus i 

inteqnfolia) 

0 0018 - 0*0120 

0*0080 

Tou'-le^-moia (Canna otJulis) .. 

0*0300-0*1000 

0*0550 x 
0*0380 

Indian shot (Canna indica) .. | 

Arrowroot (Maranta 

arundinacea) .. ^ 

0*0200-0*0800 

0*0228 - 0*0456 

0*0550 x 
0*0380 

0*0810 
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TABLE OF MEASUREMENTS.— (Concluded.) 


i 


Namr. ' 

1 

| 

Range. 

Average. 

Ginger (Zingiber officinale) 

0 0108 - 0-0408 

i 

0 0230 | 

Banana (31 us a mpientum) 

0-0201-0 0744 

1 0 0400 1 

Plantain (Miutct s apientum, 1 

var. pairtdisirea) . ' 

0-0102 - 0 0528 

0 0347 

Yampie (Dioacm'ea triflda) 

0-0288 - 0 0570 

| 0 0457 

Yellow yam 

i 

0-0880-0-0504 

0-0410 

Lneea yam 

0-0886-0-0480 

0 0898 

Negro yam 

0-0384 - 0-0570 

0-0401 

| 

White flour yam 

1 0-0240-0 0450 

0-0807 

White yam 

0-0288 - 0-0480 

0-0400 

Tannia (Colocasm ewvlenta) 

0 0000-0-0102 

00114 

do. (wild) 

0-0020 - 0-0048 

l 0-0030 

Maize (Zea May8) 

0-0100 - 0-0200 

0-0188 , 

1 Guinea com (Sorghvm vulgare) . 

0-0182 - 0-0247 

0 0178 

1 


Notf Addrh : - 

Since the foregoing was wiitten. an interesting note 
has appeared in the Bulletin of the Imperial Inafitvte (Yol. II, 
iv\ 1) on starch prepared from the bread-fruit tree in the 
Seychelles. Two samples -one sifted and one unsifted —were 
forwarded by the Governor of Seychelles to the Tmpeiial 
Institute with a request that a report upon their composition 
and commercial value should be furnished. 

Analyses and microscopic examination showed that the 
powders ueie practically pure starch. The specimen of sifted 
powder uas submitted to brokers for valuation. It was report¬ 
ed that there would probably be a good demand for the material 
at £7 per ton, c.i.f. Loudon. 4 The present value of American 
powdered starch is about £8 10s per ton in London, ao that the 
value of the Seychelles product might improve as it became 
known/ 
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EXPERIMENTS WITH SWEET POTATOS AT 
BARBADOS. 


nr R. R. H4LI* B.A., AND 1 . R. BOYJBLL, F.L.S., F.C S. 

In 1001, an effort was mode to ascertain the best bweet 
potatos cultivated in Barbados by growing a certain area of 
each variety under similar conditions, and twenty-eight 
\ alieties were planted at Waterford estate in a held under 
the direction of the Imperial Department of Agiiculture. 

These plots grew’ well at first, and at one time there w r as 
e\ery prospect ot satisfactory results being obtained. Unfortun¬ 
ately. however, as soon as they were about two months old, 
they were attacked by the insect pest* w'hich were then pieva- 
lent in Barbados on the sweet potato plants. So great W'as the 
injury done that it was impossible to get any reliable data from 
the experiments, consequently they w*ere abandoned. 

In June 1902, another effort was made to carry out these 
experiments and the following twenty-eight varieties were 
planted in Foastei field at Waterford, viz:—Barker, Bequia. 
Blue Bird, Boot Heel. Brass Cannon, Caroline Lee, Cover-the- 
World, Fill-the-Pot, Fiie BrabS, Honey church, Hurley, Joe 
Mende, Johns, Love Drops, Minuet, Moffard, Red Bourbon, Red 
Sealy. Trinidadian, No. 1 from Trinidad, No. 2 from Trinidad, 
No. 4 from Trinidad, Vincelonian, White Bourbon, White Gilkes 
(which takeb three months to mature). White Gilkes (which 
takes *ix months to mature). White Mary, White Sealy. 

In the following September, small green caterpillars and 
flea beetles commenced eating the leaves, etc., bid Mr. Maxwell- 
Lefroy, then Entomologist of the Department, immediate^ 
^prayed them wdth a mixture of Paris green, lime, molasses, and 
water. This had the desired effect, and soon the vines were free 
f 1*0111 insects and remained so until the potatos w ere dug. In 
^pite, however, of the prompt measures taken to eradicate these 
pest*-, they appear to have affected the yield, as the weights per 
acre of "Oine of the varieties are below wliat may be regarded 
as the average yield of sweet potato^ in Barbados. 

Table I. gives the chief results, in pounds per acre, of the 
different varieties, arranged in alphabetical order. This table 
allows their relative values as food, and the amount of nitrogen¬ 
ous and mineral substances removed from the land. 

i Pood units : pounds, per acre’ expresses approximately the 
calculated relative food value of the variety. 

Potatos, containing very little more than starch, requiie to 
be supplemented by peas or beans to supply the needs of the 
animal economy. 

The following list contains the yields in food units of those 
varieties which gave the best return 
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Total weight 

of potatos. Food unite.. 

Pounds per acie. Pounds per acre. 


“White (hikes (-ix months) 

u.iKi 

4,002 

Hurley 

10.275 

V>07 

Minuet 

0.003 

3,300 

Vincelonian 

7.823 

3,120 


Table II. gives the field results in tons per aere. 
Table IN, gives the detailed analyses of the potatns. 
Table IV. gi\es the detailed analyses of the vines. 


The following is a brief description of the potntos after 

they were cooked : — 

Barker Skin white, centre pale dull yellow', waxy. Flavour 
fair. 

Brqiuct ■ Skin white, pale dull yellow throughout, waxy. 
Flavour fairly good. 

Blue Bird. Skin white, centre flbiou*, pale dull yellow. 
Flavour poor. An undesirable variety. 

Boot Heel Skin pale red, centre white and dry, surrounded by 
a layci of white waxy tissue. Flavour medium. 

Brans Cannon . Skin red, pale dull yelloAV and floury 
throughout. Flavour good. 

Caroline Let . Skin yellowish wdiite, centre dry and yellow': 
with the exterior poition of a duller yellow*. Flavour very 
good, but doe'- not keep well. 

Cover-the-World ; Skin wiiite, white and floury throughout. 
Flavour poor. 

Fill-the-Pol: Skin white, centre white and floury passing into 
a dull white waxy condition uext the skin. Flavour good, 

Fin Brans; Skin pale ml, centre pale yellow’ and waxy 
throughout. Flavour fairly good. 

Floneyclunrh; Skin wiiite. centre fibrous, pale dull yellow 
throughout. Flavour medium. 

Hurley; Skin pale red, dull yellow’, fairly dry and floury 
throughout. Flavour medium. 

doe blende; Skin white, centre wiiite and floury, surrounded by 
a layer of pale dull yellow. Good flavour, somewhat like 
chestnuts. 

Johns; Skin pale nink, ceutre wiiite, floury, surrounded by 
a layer of yellowish white waxy tissue. Flavour fair. 

Lore Drops; Skin white, centre white and dry, surrounded 
with a layer of waxy dull yellow tissue. Flavour fair. 

Minuet: Skin yellowish white, centre dull yellow and waxy 
throughout. Flavour good. 

Mafiard: Skin red, centre white and floury, surrounded by 
a layer of waxy, dull yellow’ tissue. Flavour very good. 

Bed Bourbon; Skin red, centre yellow, surrounded by a layer 
of waxy yellowish tissue. Flavour fair, 
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Rtrf Seedy : Skin red. centre white and dry passing into 
a yellow Mi white waxy condition in the outer portion. 
Flavour ^cry good and a variety that keep*, well. 

Trinidadian Skin ied. centie white gradually passing into 
a waxy condition next the ‘-kin. Flavour faitly good. 

Ao, i from 2'riuidad , Skin white, eentie bright yellow, wavy. 
Flavour fair. 

A r o. i Innn Trinidad Skin pale rod, eentie pale dull yellow 
throughout, -oft, and waxy. Flat our medium. 

-\u. i Jreun Trnudad Skin red, centre yellow and dr> with 
a mu rounding layer of w a\y dull yellow tissue. Flavour 
medium. 

I unthnuan Skin ml, centre pale yellow, mottled with 

a daiker shade ut yellow : fairly flour t \. Flavour good. 

I! lute JJoiiehuti : Skin white, '-off and yellow throughout. 
Flavour not good. 

White (Hlko t, which takes three months to mature: Skin 
yellowish a\ litre, centre white and floury, surrounded by 
a layer of waxy yellowi-h white tissue. Flavour very good. 

II hite which take«> m\ months to mature: Skin white, 

centre white and floury, Mirrounded by a layer of yellowish 
w lute tissue. Flavour very good, and a variety lliat keeps 
verj r well. 

TV/ute Mary ; Skin white, centre white, fibrous, Mirrounded by 
a layer of pale dull yellow*. Flavour fair. 

$ m iy Skin white, whiteaud floury throughout. Flavour 
good. 



Summary of Chief Results. 
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TABLE II.—Field IlicauLTb. 


Yaujktiks. 

■g t 
° p. 

Zs 

IfS • 

> _ g 
& ,3 ^ 

- i * 

$ 5 

n c5 

A 

j Weight of large 
potntos in tons per 
i acre. 

a s 

C3 A 

3 r 
jj S3 

O 

. 

*s £ 

A r * 

.S>£ 

a 

•M 

/} £ 
v n 
a 2 

• fh 33 
> 

.i . 

c ® 

/ 

J a _ 

Barker 

.. .. 

2*82 

1-00 

1*13 

5 01 

Bequia 

•.. • 

8-45 

1-98 

1*17 

2 21 

Blue Bird ... 


l'3l 

■11) 

*82 
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Boot Heel ... 


1-51 

1-21 

*30 

2*05 

Brass Cannon 


3-10 

815 

*34 

3 37 

Caroline Lee 


2-42 

1*68 

•71 

2*75 

Co ver-the-World 
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3*21 

2-06 

*55 

311 

Fill-the-Pot ... 
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1*25 
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•32 

2*22 

Fire Brass .. 
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2-13 

*90 

3*44 

Honeyelmivli 
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4*21 
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Trinidadian 
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Trinidadian (No. 
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Trinidadian (No. 
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i 2-15 

•82 

, 2*93 

Trinidadian (No. 
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| 2-25 

•35 

, 1-53 
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•fl 
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i 1-04 

White Bourbon 
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1-87 

•30 | 
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White Gilkes 
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1 2*52 

1-00 

1 1 

•02 

5*35 

White Gilkes (0 months) . 

i 4-07 
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’ 57 

4-50 
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THE FRUIT INDUSTRY OF JAMAICA. 

The following is a report on the Fiuit Industry of Jamaica 
by Mr. W. E. Smith, General Manager, Trinidad Government 
Railway, who recently paid a \ibit to Jamaica a 5 * a special 
representative of the Trinidad Agricultural Society. Mr. Smith’s 
report was published as Paper No. 213 in the Proceeding* of the 
Society, It fuinisheb a useful supplement to the valuable 
paper by the Hon. Wm. Fawcett, B.Sc., F.L.S., Director of 
Public Gardens and Plantations at Jamaica, on the Banana 
Industry in Jamaica, which was read at the Agricultural 
Conference at Barbados in 1902. and published in the West 
Indian Bulletin . Vol. HI., p. 133: 

Had I confined my in\estigation^ to the mere handling 
and transporting of fruit. I should have had a comparatively 
-liort and easy task, for the reason, principally, that very few 
shipments were being made during the time I w’a- m Jamaica, 
in consequence of the hurricane last year having retarded the 
crops in most of the big banana districts. The opportunity was 
therefore afforded me of seeing much el&e that was interesting 
and instructive, both with regard to the cultivation, and the 
general development of this remarkable industry in our 
neighbouring colony. 1 purpose including in this report a few 
out of the many such notes and observations 1 w r as enabled to 
make, my object being to interest thobe who are already 
taking, or intending to take, some active share in the 
establishing of such an industry here in Trinidad. 

The \alue of the fruit expoits of Jamaica exceeds one 
million pounds sterling, annually, or over 90 per cent, of the 
total export*, of the colony. Nearly seven-eighths go to the 
United State-, and the remainder to the United Kingdom and 
other Britibh possesion-. 

It is estimated that 33,000 acre- are under banana cultiva¬ 
tion. comprising 240 estates or thereabout, varying in acreage 
from twenty to five and six hundred, and hundreds of small 
settlers scattered fai and wfide, with holdiugs of less than 20 
acres. During the jmst five years the shipment of fruit from 
Jamaica hrtb just about doubled itself. Last year the total 
number of bananab grown and exported w^as in the neighbour¬ 
hood of eight million bunches. 

The largest areas of cultivation lie in the valleys and 
slopes along the seaboard, but there are also plenty of estates 
in the hilly districts, and in the 74 miles railway journey from 
Kingston to Port Antonio, bananas are evei ywhere to be seen. 
The route lies for many miles over a stiff mountain range, and 
on all sides there were small patches of bauanas. 

Even in the crevices of rooks, healthy plants were growing 
and thriving upon the rich wash mould to be found thereabout. 

Upon the plains, too, on the southern side of the island, old 
abandoned cane lands have been transformed, into luxuriant 
banana groves, yielding, by the aid of irrigation, 300 bunches 
to the acre. 
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Theio K I am infoimed, a great variety of soil in 
Jamaica—good, bad and indiffeient. In some dUtiicd> litllo 
maniuing is clone, and in otheis a considerable amount is 
nectary. To supply Ibis demand a gient deal of stock is 
kept, which, combined with banana glowing, seem* to be 
a mort profitable business foi big and little man alike. 

High cultivation is aimed at, a- evidenced by the absence 
of undeigrow tli in mort places I saw ; hut laboui difficulties aie 
jnrt as pievalenfc with them as with ub. Ploughing, hailowing 
and forking, both before and after plauting, are uni\ dually 
practised, and the benefits of good diainage appear to be of 
first and foiemost consideration. In slioit, tlie whole object is 
to produce the biggest ex op possible, and the finest fruit, for 
upon these, and the most caieful handling, liangs the entile 
success or failiue of banana gi owing. 

The handling and transporting of lipe fruit aie perhaps 
the greatest difficulty both groweis and shippers have hml to 
meet and are still contending with. So watchful are the 
shippers, and so stiiugont their mlcs, that it is now well nigh 
impossible for an umipe or even slightly biuised bunch to be 
accepted at any of their depots. 

Consequently the growers, gre‘d and small, being very much 
alive to their own interest, take exceedingly good cine to ensme 
compliance with the buyer's 1 equii eiuent^, incxoiaide as they 
be. A methodical ^stern of tally and ^upei vision pievails on 
the larger estates, whereby cnrelets handling may bo promptly 
brought home to the offending labouier or carter, and by 
these means all classes aie becoming educated to the knowledge 
that care pays in the long run, and wanton neglect brings 
almost certain loss to the individual. 

The finest and best-conditioned fruit invariably commands 
the topmost price, and prefei ence is alw ays given to really 
cultivated banana-, long expeiience having shown (so I w T a* 
told by one of tlie principals of the United Fruit Company) that 
they are by far the best carriers. 

VARIETY OP HANAN\ GROWN. 

As to variety, there is only one in Jamaica and it is called 
by the generic term of * Banana * or * Fruit.’ 

It w Js of comae the ‘Martinique’ or ‘ Gros Michel’ «*ort 
known to Trinidad growers. An inconsiderable quantity of 
the red variety is atao grown in Jamaica, and is occasionally 
shipped away, more as a decorative fruit than anything else, 
realizing fancy prices The smaller kinds of * Jigs ’ I saw very 
few of in any part of the colony; and the banana of commereo 
was not in my opinion superior either in size or in flavour to our 
ordinary ‘Gros Michel’ in Trinidad. With regard, however, 
to the size of the average bunch (i.e., the number of hands ’) 
there can be no question that ours are inferior. I am judging 
merely by Mr. Symington s shipments: but there is I believe, 
uo reason whatever why, with proper cultivation, the size of 
bunches of bananas grown in Trinidad should not rival, and 
even eclipse, those produced by any uf our neighbours. 



metfioi) or rnu rusrc. si>r op iwni hrs. pric n. etc. 

Upon thi- question oi Size * I will afford a fesv particulars 
of the regulations that ha\e become tlie lecognized standard 
in Jamaica for buying and s ( »liiru», A full bunch oi ■ stuiight,’ 
as it K technically know li. consists of nine hand- or better. 
Eight hands count a- three-quai tei-, *eveu hands as a half, and 
six 1 lands a* a fourth. Abnormal bunches of toniteen and 
fifteen hands are generally subject to higher pi ices by arrange¬ 
ment. 

At fiist glance, the advantage of till- method would seem 
to be all on the -ide of the buyer, but in effect it is nob so. 
being more or le-& mutual. 

Big bunches mean better fruit, more coin euicnt handling 
and -nfer eauiage, al-o higher piice-. fiom the whole-ale deafer. 
These the shipper inquires, and pays hN premium for getting. 
He does not want small and inferior specimens, and will ouly 
take a limited proportion of them in any case. 

On the other hand, the grower cannot, under the most 
favourable circumstances, avoid a certain percentage of small 
bunches, and he is quite satisfied to sell them at the reduced 
iate« referred to. The fruit cut from young plants is usually 
undersized. 

Patches of inferior land and unfavourable situations 
produce similar results, and from a variety of causes the 
planter is obliged to reckon upm a proportio 1 of low grades in 
his annual crop. At any rate, the arrangement -eems to work 
all right iu Jamaica and is generally considered to be perfectly 
equable. Its reaction upon the cultivators, R moreover, far- 
reaching and beneficial, inasmuch as it forces upon them the 
all-iinportaut necessity of goo 1 tillage, intelligent management 
aud careful handling, as the only meaus of realizing sati-factory 
leturns. 

The prices paid by buyers and t>hippei*s vary according to 
the season, and the exigencies of supply and demand. 

For the English market, the best prices are obtainable in 
the summer aud autumn months, and for the United States, 
from April to August. 

So far a* I w'as able to ascertain, the highest figure.s reach 
=£12 10*. per 100 bunches, and the lowest £>, the average 
Iieing £7 10s., or Is. (jrf. per bunch of nine hands. Delivery in 
all oases to be made at the nearest depot or railway station. 

The large exporters enter into agreement with the growers 
to take f mit all the year round at a fixed scale of prices. 

Penalties are enforced in the event of failure to supply the 
stipulated quantities, aud the business i & worked under 
a splendid organization. It is nothing uncommon, in the heierht 
of the sea&on, to load a dozen large steamer-, in a w r eek with 
fruit draw'll from eveiy part of the island. 

These large buyers are connected by telephone and tele¬ 
graph w'ith their various agents nil over the colony, and a few 
hours" notice suffices to cut, tiairport and load a ship with 
30,000 to 40,000 bunches. One estate I visited had a few miles 
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of it- own tramway, and the proprietor told me that hit, fruit 
was usually alongside the ship four hour* or so after cutting. 
Where much heading out and cartage lia*-. to be undertaken, the 
operations are necessarily more tediou- and co-tly, but the 
prices paid for good sound fruit allou of a very fair margin, and 
(excepting in the case of standing agreement-) payments aie 
invariably made straight on doliveiy. The cultivation of 
bananas is consequently widely taken up by the peasant classes, 
who appreciate, more than anyone, quick returns for their 
labour. 


NECESSITY FOR GOOD ROADs. 

The average distance over which bananas have to be 
headed, crooked and carted in Jamaica is certainly not less thau 
it would be in Trinidad, Awhile the physical difficulties to be 
overcome amid their mountains and deep valleys are incompar¬ 
ably greater than with us. It is true that they have an excellent 
system of main and parochial road-, al-o bridle tracks, extending 
over the length and breadth of the i&land. but oven with tho-e 
advantages, journeys to the railway and seaboard are by no 
means easy or short. Jamaica i* a biggish place, being about 
two and a half times the size of this colony, and nearly 2,000 
square miles of its total area lie 1.000 feet or more above sea- 
level. 

In Trinidad, the want of good and sufficient roads into some 
of the interior di-tricts i& a serious drawback, no doubt particu¬ 
larly during the rainy season : but it must be admitted that 
these deficiencies, which are slouly but surely disappearing, are 
confined to but a comparatively small portion of the settled and 
partly developed lands of the colony. 

BANANA CULTIVATION. 

Everything considered, I venture to state that the natural 
conditions here, including rainfall, all favour profitable banana 
growing, and wo are happily not liable to hurricanes saich as 
swept the standing crops to the ground in Jamaica last year. 

There is striking proof of the adaptability of our soils and 
climate in the luxuriant growth of bananas to be met with in 
all directions, and on all varieties of land, many of them growing 
and thriving in a practically wild state. 

The selection of soils and situation, the season for planting 
bananas, and many other things, connected u itli the practical 
side of the subject, aie matters that must necessarily be left 
to our experienced agriculturists. I do not know whether any 
treatise on banana growing has ever been published in the 
Bulletins of the Royal Botanic Gardens. Very possibly one or 
more have, and should this be «o, a repiint would be of value 
just now. A paper on 4 The Banana Industry in Jamaica,' 
prepared for the Agricultural Conference in Barbados, January, 
1902, is printed in pamphlet form, and its pages afford a very 
useful amount of information.* 


Published m the IFW Indian Bullttin, VoU m, no. 2. 
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It supplies the alpha and omega of banana culture, and 
ought to be lead by all tho-e interested in the imlustiy. 

The several examples theiem given r»t the debit and eiedit 
side of things amee w ith my uw 11 ul-Ner \ ntions. and the par ticu- 
lais T peisonullv obtriined on the -pot 

i (ntok c rnnvuioN. 

One estate I visited n ifouleri Mane ven interesting details. 
It consisted of 3<J0 acres of converted cane land pi incipally, *uid 
had been in cultivation about three > eais 

The coat of cleaning and piepaling the land, ploughing, 
planting, needing and pruning was a little over the average of 
£10 per acte. The initial expenses wore fully realized with the 
first fruiting, after w liich. the netileaiance each year amounted 
to not le«s than £10 per acie. This i-tv pical of many estates, 
both where irrigation is car i led on and other w ise. It i- a simple 
calculation. -\n acie of bananas planted, sa\ 11 feet b> 12 feet, 
will give roughly 250 plant", or three stem- ro each stool. 
Lender good tillage, and with average luck, these should pioducc 
not less than 300 bunches annually, extending oa ei the ratooning 
period, which \aiie-fiom tinee to six years. To lie on the 
safe side, suppose we say 200 full pa\ ing bunches, which realize 
theaverage price of 1 (id. The gi os- revenue comes to £1010w., 
and after deducting, "ay. 15 per ceut. for general management, 
including propping the fruiting stems, reaping, carting, and 
interest on capital, the net clearance is £10 per acre and not less. 
It is geneially conceded that 100 acres of bananas in full 
bearing, under average conditions of soil cultivation and lain- 
fall, mean an income of £1,0(10 a yeni. This of course applies 
to Jamaica where the market for bananas is certain and steady. 
In specially favoured distiicts and irrigated lands, the profits 
are much higher, and when stockkeeping is combined with 
cultivation, or where young cacao and other products are 
interspersed between the bananas, there must obviously be 
a much wider lange for profitable speculation thau could 
possibly be found in any othei farming indnstiy known to the 
West Indie**. 

PROSPECTS TOR BAN IXA CULTIVATION I> TRINIDAD. 

To describe in derail .ill that I saw and learned with 
regard to planting and treatment of growing crops, would be 
travelling even farthei than I have already gone outside the 
real object of my mission to Jamaica. I saw sufficient to 
convince me that we have a very great deal to learn from our 
neighbours in tlmt colony, but of coui&e they have been twenty 
year* or so at the business, and bananas to them have been, 
and are, what cacao at present prices is. and will be (so long as 
those prices continue), to many of our planters and small 
settlers. 

It remains, however, to be seen w liether the latter could 
not advantageously plant the fc Gros Michel ’ more generally 
than i«* now done, as "hade for young cacao, and I am quite 
(sure that with capital and enterprise there are (exclusive of 
Tobago) thousands of acres of idle landb within 20 mile 9 
of Port*of-Spaiu—much of it conveniently served by roads 
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and i ail way* —that might profitably be taken up for bananas 
alone. 

Should cacao ever touch, say, 4.5s. and stay there awhile, no 
fiutliei* argument would, I imagine, be nece^saiy; and the 
world’s production is increasing so enormously, that in the 
natiual sequence ot such things there is bound to be a gradual 
but certain le\ell in 2 of the pietailing aveiage puces as time 
progresses. 

IMPORTANT LEssOXs IjIjARXED IN IAMATCA. 

The important lesions they seem to have learned in Jamaica 
may biiefl.\ bo .summarized as under:— 

(11 Thorough preparation of the land before planting, good 
drainage and free use of the plough, fork and hoe afterwards. 
In other wonts, nothing but high cultivation pays in the 
long rim. 

(2) Planting at such time only, and pruning of suckers, as 
will ensure fmi ting and pioper rotation, dui iug those months 
when the highest prices pie vail. 

(3) Religions care in cutting, handling and transporting 
the ripe fruit, without which eveiytliiug else counts ns nothing. 

cutting, handling and transporting ijananan 

The process of cutting, handling and transput ting is one 
of unceasing c«ue and anxiety. The stem is cut on the top, 
just below the head, w hen the bunch topples over and is caught 
by a second helper. It is nob allowed to fall to the ground. A 
sliaip machete or cutlass does the requisite trimming, and the 
refuse is afterwards chopped up and left on the soil. The lemain- 
ing stump is allowed gradually to rot from the top, which 
admits of the heavy amount of sap it contains being slowly 
returned to uouiisli the young sucker at its loot. 

Following thi«, the bunches are louglily graded and tallied, 
and headed out to some convenient place and there packed in 
tra-di to aw^ait the later iemoval to the neaiest luilway station 
or shipping depot. 

All this is done under the eye of an experienced ovei seer. 

Donkey* are u&ed for carrying the bunches crook fashion; 
and where carting has to be performed, the fiuit is carefully 
stowed in the vehicle*, trash being u&od to prevent bruising 
and chafing. 

It i-* a crime for any person even to attempt to 
accommodate himself on the top of a load of bananas in 
transit. 

The wagons and carts generally used are made with 
springs, and are fitted with high sides and ends, as light and 
open a* possible. A fuller description of these conveyances 
will be given further on. When the journey has to be 
performed partly by rail, the bananas are brought to the 
station and transferred to the wagons w'itk the same amount 
of watchfulness and care as before. Trash is again used, and 
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the xx’nik of loading is uudcitaken almost entirely by the 
buyer’* agent*. 


It \ IT \\ \\ ([{ VIUiP* 

In Jamaka. i ail wax’ iuiffht* an 1 geneiallv paid b> tlie 
shipper-, ns tin y dmihtlp** Mould be lieie. and *U(li thmges 
aie veiy Lon*ideinbl> m ndvmce of tho*e comeniplated in thi*« 
colon \. 

Their -icalc i* a* folloxxs :— 

Full cai Ioid*, causing fiom MOO to 7 j 0 stem* eaeli- 
lav. 2(7. to 20s. I Or/. pei 100. up to M2 mile* (including 
wliai feme and ■'hunting chaige* of 1 ]v pei bunch), 
equal to l 4 c. pei hunch, nveiaire di*tanee. 

When sent in le** than cai load-. 2s. pei 100 must be 
added to the aboxe. which bung* the freight to 
about 5lc. 

I have confined tlie*e pui ticulais Lo tlio M2 miles freightage, 
ns appioxinmting mote cl >*ely to our local cii cumstance*, but 
it a\ 111 be obviou* at once that, if 5Jc. he the mean, the railage 
cost, x\ lien, *ay, 20, M0 oi K1 mile* aie leached, become** a rather 
serious calculation i.i Jamaica. 

Yet the industry tlirixes theue. and the railways aie 
owned and x\orbed by the Gu\eminent. So far, in Trinidad, 
we have lotded, cauhd and delixered bananas alongside the 
xxliaixes for Me. per bunch, experimentally, I may add. and 
iire*pecti\e of quantity. huge or emu 11. 

J heiiid of no *nch thing a* free curiage of fruit in 
Jamaica, nor of any otlmi. diiect. hi tificial aid* to the grower*. 

Tlieie i*, hoxx r e\u,a *vsteni of agiienltmal instruction 
pruxided by tie Goxernuient. and a gieat deal of practical 
demonstration of the light *ort i* thereby hi ought home to the 
small agiicultuii*t« all oxer the island. 

lovdi\(t xxn < iruiaoi: nr steamers. 

Of the actual peifoimaucc of putting bananas afloat T am 
unable to *peak liom personal obsenation. for Lea*ons already 
explained. The whole pi oce** \x a* do«ei ibed to me by the United 
Fruit Company's people, and its main features consist in head¬ 
ing and shouldering the stems from the *heds on the wharves 
iuto the hold* of the skip—combined with the smait xvotk 
done by the expeit clieckeis. under whose e>c* every indi¬ 
vidual bunch underg(/e& a final in*pection. Thcte fruit ves*els 
also pick up round the coast. and the bananas liave then to be 
handled fiom shore to *hip in boats of x~ai ious kinds. 

In the United Fruit Company’s steameis the fiuit is stow T od 
on simple racks or binus. x\ itliuut any tia*li xxhatever, and the 
lipids are specially x’entilated only. The compaiatively short 
x’oyageuf four and a hair to fixe days does not call for any 
other ticatiuent. but xxith the Impeiial Direct Line to Biistol, 
and tlie Elder <k F.x ffe's boats to Manchester, cool *torage on 
the most approved principle is piovided. 

1 do not think that many Jamaica bananas are crated, 
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A wiptoiii of iMie. that its never relaxed from start to finish, 
would seem to take the pi nee of nn g \ such precautions, which 
are not only costly, hut go to 1 educe the cariying capacity of 
the ^hip^ holds 

I was told that in ve-seU, propeily installed with cool cham¬ 
ber^, no crating is necessary, not even tra-h. 

'IR \\si*ortatiox or B\XANVs. 

During my \isit to Jamaica. I made some useful notes and 
comparisons with vefeienee to the conveyance of fruit over the 
Government railways there, and without going into details at 
this moment. \ may say at ouce that T see no special difficulty in 
uffoiding all the conveniences necessaiv for handling a large 
traffic here whenever the demand arise*-. 

The question of the kind of cart* used upon the loads also 
received some attention, and, at \ our request, I visited the firm 
of Me*sr*. Cordova & Biown, in Kingston, for the purpose of 
examining their specialties. The four-wheel waggons as well as 
the two-wheel eaits aic ndminibly adapted, T consider, for our 
country roads. The Conner w ill accommodate as many as 150 
stems of bananas, equal to 8 tons, and the carts about a third of 
that quantity. These vehicles me light and exceedingly strong. 

1 enclose three photographic* drawing* of them, together with 
the final off'ei of the firm. The prices, f.o.b. at Kingston, are £26 
and £10 foi the waggon and cart respectively, and if it could 
be arranged to get a pair of thorn o\ er, as examples, and offered 
locally at cost. I dare say ready purchasers would be forthcoming. 

The vehicles me designed for general purposes as w ell as for 
the conveyance of fruit, and for long cartage of cacao in our 
country districts they would be a great impiovement upon the 
description of cart in commou use here. 

K’R< HAsR or KK'Rs. 

With regard to the que&tion of purchasing sucker*, 1 made 
inquiry in all likely direction*, aud finally, by the aid of the 
Hon. W. Fawcett, the Director of Public Gardens and Planta¬ 
tions. (to whom 1 am indebted for many other acts of kindness), 

I was enabled to do3e with an offer of 8x. per 100, delivered 
packed on the Royal Mail Whaif, subject to inspection before 
shipment. 

Captain Constantine has also been taking a personal interest 
in thi« matter, and is gi\ing all the facilities in his power, includ¬ 
ing a special through rate of 2*. per 100. These suckers are 
being obtained from the Lilly districts, which Mr. Fawcett con¬ 
siders i\ an advantage* on account of their hardiness. 

A trial shipment ivas to come forward by the R.M.S. * Trent’ 
and it is probable that the cost, landed in Port-of-Spain, will be 
neaier 10*. than the 15a. prev iously contemplated. You will 
probably delay any further shipments just yet, seeing that the 
dry season is at hand. The United Fruit Company was prepared 
to supply any number of suckers at 10s„ f.o.b the coastal steamer, 
to which would have to be added another 2s. for transhipping 
and packing in Kingston. This seems to be the fixed price in all 
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quarter* and the offer of 69 . 8 cL which you received from 
a Mr. Dill, meant delivery at Albany station. 10 mile** up country, 
and when railage and eaitage to whaif in Kingston were paid, 
the total expeLwe would come to about the suue thing, viz., 109., 
exclusive of packing. 

( URL*' FRITHS. E1( . 

I have dealt "O far m my lcport with the banana section 
only of the fruit iudu-ti \ of Jamaica, behev inc that this i" more 
likely to command the greatest shui e ol our attention in Trinidad. 
Oranges, grape fruit and pines. however, figure in no iusignifi 
cant degree in the total value of their cvpoit^. 

During la"t year fiiey shipped nearly 71.OOG.UOO otanges, 
equal to 180.000 baireK 8.011 packages of giape fruit and 8.220 
dozen" ot pine-. TlLe railway freight" leali/cd £11.348 from 
orange" and grape fmit in the "turn 1 period. The scale of chai tre" 
varies fioiu 6 b/. to 1*. 2r7, per ban el up to -V2\ mile", which 
moie than double the prc"ent and probable railage cost in 
Trinidad, for even "inall quantities It may be interesting to 
note heie that, in addition to the above, the railway revenues 
from banana traffic in Jamaica totalled the respectable sum of 
£26,306. cove ling the la"t financial ycai. 

The Jamaica manges poises- a very tine texture and 
exquisite flavour, but thev are in my opinion inferior in size and 
appearance to thO"C ordinarily grown here, while the best of 
our varieties would be haul to beat any when*. 

The greater piopoilion i" "eut to the States, blit of late 
years considerable quantities have been put ou the English 
market, and found much lavoin theic. 

Notwithstanding^ a pioiertive duty ol S1*5U per 70ll>. gross 
in the State", it "Cent" that the Jamaica gioweia can still make 
a profit out ot oiangc" "O long U" the Florida and California 
fruit is not in "oason. It i" to the English markets that the 
buyers are at piesent looking, but the general complaint is 
waut of more fiequuut shipping facilities than are afforded by 
the fortnightly "erv ice to Biistul by the Imperial Direct Line. 

Seveial planteis told me that, if the Royal Mail would fit 
their btcameis. with cool storage, legular use would lie made 
of that route, thus giving them n weekly opportunity, alternat¬ 
ing with the Elder Dempster boat". 

The large buyeis of oranges, pay from U, per 100 to as low 
it" 3d., delivered at the nearest railway station, aud the process, 
of grading, wrapping and packing is clone very much in the 
same manner a* that followed by the Kymmgton Syndicate 
here. The prices realized in English port" aie subject to great 
variation, according to quality, condition aud "eas<Jn. 

Last Christmas the best quality of Jamaica mange" fetched 
in London from 12&. to 14,*. per box of 200. a statement I 
should my&elf acavcely credit, were it not taken from a very 
reliable soiu ee indeed. 

On all sides 1 heaid the same &tory, that piofits or losses, 
(as with bananas) depeud absolutely upon the kind of care 
given to the selection and handling of oranges before shipment 



to Liu* maintenance of tin equable temperature through- 
out tin* -ea voyage. 

Quality and condition, a- with most thing'-, will always 
< omnia ml and hold the best maikols. and the Jamaica people 
-coin to be Jully alive to this. 

Budding of the choice! soils is piacLr-ed to some extent, 
and hybiidizing experiments are also being rallied out with 
the Ripley and Cayenne vaiicties of pines, the special object: 
beimr to combine the superior edible qualities of the one with 
the more symmetrical shape and '-i/e of the other, 

(ONCLUDLMi RnrAUKs, 

In conctndina this repoit, it is fitting peiliup*- that 
J should oifer -ome explanation of its length and di\eigenee 
fioiu the original text of my instructions. Thi- fruit industry 
pi evented at eveiy turn so many otlier interns ting and instruc¬ 
tive features mote 01 le^s connected v\ itli tinuspoitiiur 
ni'iangenients, that I considered it would be a profitless use ot 
time and opportunity, did I not enlarge somewhat the scope of 
iny observations and inquiiies. 

Through the court cs,\ and icmly assistance given to me by 
the Government, including the Director of Public Gardens, the 
Dilector of the Railway, and the Secretary of the Agricultural 
Society. 1 was at once placed in touch with *>01110 of the leading 
planters ami large shippers of fruit* and though my time was 
limited, and distances in Jamaica aie long, I had. in a variety of 
way®, exceptional opportunities for ob-er\ iug things, and 
acquiring information in the mo^t reli ible quartets. 

The impressions given in this report are those left upon 
a perfectly open mind, though 1 am fully conscious that in 
expressing opinion* and offering suggestions, with regard to 
tin* purely agricultural sir] e of the question. I have been 
occupying both delicate and unaccustomed ground. 

I am nevertheless convinced that the growing of bananas for 
the English ana Ameiie-m miukets might profitably be under¬ 
taken in this colony, disregarding altogether the examples 
I have quoted of piolit* made in Janiahw. Personally. T should 
be satisfied to take tho-o iiguips at, 51) per cent, discount, when 
there would still lie left a net yield of £5 per neve. It is an 
axiom in Jamaica that nothing respond* so readily to good 
cultivation a*- bananas, and over a short faeries of yeavo an 
average eotutc will give Jus/ about double irhat is spent upon 
it , all other things being equal. 

The development of the industry here will have to be 
taken in hand on a large scale, if the Royal Mail (or any other 
Steamship Comp my} is to be expected to fit ®hips with modern 
ft alt storage, and afford regular mailings. It is either that or 
nothing. 

The transhipment of b maims from lighters and coastal 
steamers into the ocean ships, while increasing the cost but 
very slightly, and necessitating extra precaution®, need hardly 
enter into the growers' calculations, seeing that those services 
and risks will belong exclusively to the buyers and skippers 



To keep pace with the* small tind irregular crops that 
would come forward during the first year or so of the 
e-iabli-hing of the industry, ariauuements would have to be 
made for adequate cold stmage on the Royal Mail Ocean 
Steamer- at lea-1 once a month, in older that sales might be 
legalized, and to pievent di-appuintment at the outset. And iu 
tlii- connexion. two of the Tiiuidad Line boat-* have alieady 
a limited accommodation for carriage of perishables. and it might 
be po--ibie to get the Shipping and Trading Company to offer 
an outlet in the direction of the New York markets. 

If the glowing of fruit on any substantial and lasting 
-cale is seiiuuslv taken up by the people of thi-> colony, it will 
be deserving of, and will doubtlc-a receive, in its initial stages, 
at any late, evety material assistance the Government can 
leasunably gi\e to it: and if I may be permitted to make 
a linal suggestion, it is that his Excellency the Governor might 
be approached with a proposal to sanction, say. 100 acres of 
St. Augustine land- being laid dow a in bananas under the direct 
control of the Manager of that estate, to be followed later on 
by offers of other suitable lands in that district and el-cwyheii 1 
to large and small capitalists, on easy and attractive terms, 
for the -ame -pet ific purposes. 

I can conceive no more u-eful nor ceitain way of preserving 
and stimulating the intere.st that has already been aroused by 
Mr. Symington and hi- iniluential syndicate in this important 
though long-neglected industrial resource of the colony. 


THE LEMON INDUSTRY IN SICILY. 

In the following page- valuable information w'ill be found 
relating to the Lemon Indus try in Sicily. 

The information was obtained at the iu-tance of Mr. JL. 
Ile-keth Bell. C.M.It.. Administrator of Dominica, to whom 
a letter, dated November 17. 1902, had been addressed on the 
subject by Mr. J. AY. B. de Souza, a prominent planter in 
Dominica. In hL letter to the Administrator, Mr. de Souza 
staler! that he had been informed by his agents in London that 
the fall in prices of concentrated lime juice and by-products 
iuul been due to the over-stocking of the market by similar 
products obtained from lemons deteriorated by the cyclone iu 
Sicily, which'would otherwise have been shipped as green 
fruit. Mr. de Souza, therefore, requested the Administrator to 
obtain information on the following points 

(1) Whether the cyclone had been prejudicial (a) only to 
the standing crop, and to what extent; (b) or also to the 
plantation.- themselves, anti to what extent; and (c) wliat 
hope? were entertained for the following crop? 



i2i The total acreage under cultivation in each locality as 
util «" the vielcl per acie. in fruit, juice, citrate or oil. 

(3) The eau-c of the preference gix'en in the London 
market to Sicilian concentrated lemon juice o\er Wen Indian 
content) a ted lime iuiee 

A' a result of .Mi, lle^keth Bell 1 " communication". the 
Secretaiy of State toi Foieign Affairs wa^ re«jnested to cause 
further information to be obtained through lli" 31ajetty’s 
Consul at Palermo. 

The following i" an e\tiact horn the Report on lhe Trade 
nf Palermo and district of Id * i^ued by the Foreign Office ft" 
No. 1.514 of the Diplomatic and Consular Reports, pp. 16-21 


^o-called fiom tlieii being gatlicied when yet green, in 
Older to "land the voyage. Both orange" and lemons grow 
abundantly m the Province" of Palermo. Aleshina. Catania 
and Syracuse : Medina i" especially noted foi lemons. The be"t 
oranges are thn"C giowu in the Province of Catania, especially 
at Aderno and Bianca\illa. but very many excellent and nrived 
qua li tie" are found in the pioviuce of Pa lei in o. They aic 
di"tingui"hed ft" ordinal y. blood, and "\veet oi vanilla, and 
mand trine". Lemoii" pie'-ent no a ariety although they have 
design\tioii" known to the trade. Shipments mostly go to 
the State". 

Boxe" and cate- are "pukeu of as 1(3, 25, 30, 30, 12, 40. etc , 
according to the numbei of orange" or lemon-* in each layer. 
The fruit that goe" to the United Kingdom i" in cases, and that 
fm the United State" in bo\P" and half-boxe". They are 
carefully "towed in tier", one a boxe the other, in the vessels 
hold, in "iich a way a- to prevent injury to the fruit. Half¬ 
boxes only contain two layer-, of huit. boxc". four and 
"uuietime" fixe. All. whether oranges oi lemons, are wrapped in 
ti-sue-papci\ with paper sinning" to iili tip interstice-*, and 
ripen oil Lite voyage. Naturally this fruit can uevei be a" good 
as that which lipeii" on the tree. Dtuiug the last few year" 
fears have been euteitaiued that thi" tnule to the State" w ill 
eventually "iiffer coii"iderably on account of ^uitablene*" 
found in the climate and "oil of Florida and California, where 
the tree" have been extensively hitioduced. It follow-, that if 
the States can produce their home "upplie-., there will be little 
or no demand for fruit fiom here, and with their system of 
railway", then market" will be -upplied w ith fre*h fruit which 
has not run the ri-*k of deteriorating on a long sea voyage. 
Unfortunately, the orange crop in Flmi<la was destroyed by 
the exceptionally "evete cold expel ienced in December last. 
This will occasion au advance of prices m the States, the effect 
of which will be to stimulate the trade in Sicily in 1895. 

The growth of thi" Dade has only been developed within 
the ltst foity yeais, aud *dnee the introduction of steam it is 
four time- or more a" great U" it was in the days of sailing 
craft. Commensurate with this increasing demand aud prompt 
disposal of cargoes, the value of fruit in this country has been 



enhanced and this consideration. in the words of my report of 
1 vj3. induced growers to raise their prices, and there followed 
temporarily a muiked decrease in the demand. Fruit then was 
^hipped at exporter's ri®k and this failed to answer; agents 
were sent ovei to the States to safeguard exporter’s interest, as 
it w a'' thought, but even this measure was ineffectual, for it 
wa* found that the former induced shippers who had uot their 
own agent® in the country to send their supplies to them, 
under promise of greater facilities, etc. In this emergency the 
questionable *y-»tem of money advances to shippers sprang up, 
in order to secure shipment®, and fruit began to be put on 
boa id unfit to *tand the \oyage. 

Shipowner, in *ome case*, arc known fco hate entered into 
contract* with ahippei* lor certain supplies to be put on board 
their vessels dining the fruit season in consideration of this 
ad\ auce to be accounted for on settlement of freight. 

r cTTivAnox or okaxgi: axd lemon telees, 

• 

The follow ing practical notes regarding the cultivation of 
orange and lemon tieea will, it is hoped, answ f er the many 
inquirie* addressed to me. The fruit is one of the chief 
articles of tiade in Sicily. In some parts of the island they 
aie a source of wealth to the proprietor and afford w F ork to 
thousands of men, women and children in cultivating the tree 
and in gathering and packing the fruit for exportation. 
Beside", there is work in the production of essence.® whether of 
orange, lemon, mandarine, or bergamot, and concentrated 
lemon juice: the latter i* carried on on a large scale. Vice- 
consul Eiford, who furnishe* me with all particulars, correctly 
ob-eives that the lemon is the moot productive as well as the 
mo*t remunerative of the class and give* the large&t return per 
acre of land planted. The trees are set about 5 yards distant 
one from the other in row * and equidistant. Stony or sandy 
ouil i* apparently the be&t suited, for the best groves are near 
the boil* of torrent- or on the coast line from Messina to 
Aeii cale, tor instance, and from Milazzo to Messina, and in the 
lieichboiuhood of Palermo. They wdll not thrive in a stiff soil, 
*uch ao clay, for roots are superficial aud abundant. The trees 
have to be well manured, at least once a year, and the way is 
to dig a trench, s-ay, about 40 inches from the stem and bury 
the manure IS inches below. Ripe stable mixed with wood 
a*li and bone i® ®aid to yield the best and fetches the highest 
pnee. Mr. Eiford point* out that the blossoms of April 
produce the best fruit* knowm as primo-fiore (choice fruit), 
which i- gatheied in Octoiler, and those of May yielding 
a *econd crop, gathered in November and December, are the best 
crop* a* well a* the mo*t abundant, and upon them proprietors 
bi*o all their calculation*. The blo*^oms of June produce fruit 
gutheied in January and Febraaiy, tho®e of July generally fall 
off and little heed i*, taken of them, those of August are 
gathered in March, those of September produce a better fruit, 
gathered iu April aud May: the fruit of those of October, 
November and December are known as bastards and are 
gathered in Jiuie, July, August and September, whilst those of 
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January, February aiul Maich yield little fruit, which falls 
under, the -anir denomination. 

The first gathering occur" m October, care being taken 
that the lemons be not less than 3 niches in circumference ; all 
under are left for the November gathering. Piactised hands 
gauge the fruit with thumb and second fiugei. The fiist crop 
(the must valuable) i- carefully -elected, packed, and -hipped 
off for early spring or dimmer n»e. and realizes 30 per cent, 
more than any subsequent gathering : no time, therefore, is lost 
in sending it off as early as possible, in order to get the 
highest price. As I ha\e already obserxed. they are packed in 
variously sized cases to suit the different markets. Those for 
France are of one si/e. tlro-c for London of another. Kaeh 
case contains about 150 lemons. For the States and Trieste 
boxes are used, con taming only about 360. All that are 
cou-ideied inferioi are put in small cases for the Italian 
market, and fetch 40 pel* cent, le—. 

Sfcjl OSD OATHL.R 1 VO. 

The second gathering takes place iu Nox ember, and is as 
good as that of October, and xxill keep for months in boxes, if 
properly selected and packed : it is pulei iu 0010111 *. arid harder 
to the touch. It is. therefore, often kept in cases until March, 
then repacket 1. and keeps good for a reasonable time. This 
chiefly goes to the States and Russia. All small or damaged 
fruit, xxhich must not be left on the tree, is collected and used 
for making essence from the peel, mid concentrated juice from 
the pulp. The custom is to calculate 104 kilograms of this 
inferior fruit as equix’aleufc to 1.000 lemon®, and charge 30 per 
cent, less than for the good box finite. Of nil the inferior f 1 nit, 
that gathered iu November* is considered the best for the 
making of essence and lime juice, because it contains more 
xaluable properties. >ielding 50 percent, more than that of 
other months. One thousand of these gi\ r e about 16 oz. of 
essence and 35 litres of rau lemon juice, which, aftei 
concentration to the normal stand aid of 61 oz. of citric acid 
per imperial gallon, is 1 educed to 31 litres. On a \x ell-cultivated 
plantation result® bhoxx that sex en-eiglithb of November* fruit 
is good for shipment, and only one-eighth for essence and lime- 
juice. 

The fruit gathered in December is considered inferior, as 
only five-eighths is fit for exportation, and three-eighths go for 
making essence and lime juice. It is packed in small cases for 
the States, Southern Ru-sia and Trieste, and is worth about 
15 per cent, less than the same sized cases of November fruit. 
Also the percentage of essence is about 15 oz. less per 1,000, 
and the juice about 14 litres- more. After the juice is exprebsed, 
the residue is given to the goats. 

The January fruit, again, is inferior to that of December, 
only three-eighths being fit for packing: the rest is used for 
juice and essence. This fruit is perfectly yellow. Such as 
is fit for exportation is packed in l>oxes, the" same a® that of 
December: tliat which is not, is cut aud pickled in casks 
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nith sill. and then evpoited. Kaeh ca-fc contains about 8,400 

lemons. 

FVbuuu \'s fiuit 1-3 the lust of the season, it is also called 
the ’old feint, Ijhmu^ the remains of pieviuus gatherings. 
Nothing is now left on the tiee except the green fruit of the 
August blos-om. Of this cioponlj two-eighths can be parked 
ini shipment, w lii« h on ;umal have to be sold at once. as they 
will not keep The leiuamdei are used for essence, juice and 
pieklmjf. and \ield about 12 \\v ot essence ami alnut 42 litres 
ni law lemon puce 

(OSI or hXTRtMlNO hssHNl K. 

I r cost- about Is Id to extinct the essence of 1,000 lemons, 
and -Cl to make a cask of lemon lime, ineluding fruit, cost of 
( a^k and 1 ibum 

The so-called e\tiaoidinaiy Mops depend upon the mode 
of Milthation. and abo climatic* influences. Iiugatiou also 
entei- largely in bringing it about. If a tiee be deprived of 
irrigation duiing the hot months of July and August, aud then 
abundantly watered in September, a spun b put on producing 
an t xtirioidumiy amount of blossoms, which results in the 
valuible May c»op. This cannot be done every year, for the 
tiee suffer" from the pi i vat ion alluded to. aud subsequent fiuit 
i- refolded in its development Vet, when the demand for May 
fruit is great, and pi ice- range fiom 80*. to 40*. per 1,000. it is 
none, as th-sc piiees compensate for any los^ in Septembei aud 
( ictobci. 

The Match ciop. known as * biaucuz/d,’ and w r liich is the 
lesuft ot the August blossoming, U the least valuable, for it 
will not stand a long vo> age. Jt is sent to Tiie&te in small 
case" Xeithei does it yield essence nor iuice. Prices- average 
about 10 pMf cent Ih-*- than those obtained foi good lemons. 

Tim Apnl yield horn the Septembei blossom is not much 
bettei than that of Match, yet ^uuie good fruit may be picked 
out for packing, but nearly all is used foi local purposes. 

M VA t Rol* OR ' VMtDLLLI. 

Tli * May yield, w hich U aNo the result of the September 
blossom, known as ’veidelli.’ is much sought after, and is 
ahipued to the States m sm ill cases: the fruit is? of excellent 
keeping <jualil\, and cisily -lands the Aoyage. No care is 
nece&siuy iu gatlieiiug or sorting the fruit, as it is all good, 
woith 2o pei cent moie than winter-grown fruit. 

The so-called * ba-taidi" aie gatheied in June and July, and 
are the lesidt ot October and November blossoming. They are 
packed in similar cases, and aie sont to London. Liverpool, 
Tiiestc and the St ites. 

In Vugust and September the lemon eiop is smaller than, 
and imViioi to. tno-cof the prc\ ions months. It realizes less on 
this account, and also because the lemon crop in south Spain 

begins. 
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PRODUCTION OF AN AVERAGE PLANTATION. 

The following is a fair proportion of the diveis kinds of 
lemons grown on a plantation of average size, which produces, 
we will say, 110,000 lemons annually:— 


1 

Number of 

Month. j 

i 

Lemons gathered. 

i 

October 

15,000 

November 

30,000 

December 

25,000 

January 

20,000 

February 

10,000 

i Mai*ch 

1,000 

1 April-Septeml >er 

| 9,000 


The last is only approximate, because it depends on whether 
the trees have been forced or not. 

COST OF PACKING AND MAKING TP. 


Cost of packing varies according to size of case 


Coat of case 

Large. 

8 . d. 

0 9 

Small. 
8. d. 
0 0 

„ „ paper 

0 6 

0 4 

„ gathering aud packing 

Naih and hoops ... 

0 1 

o a 

0 1 

0 1 


1 8 

1 2 


The management of a lemon plantation demands great 
attention. Trees should be trained high to admit free veu- 
tilation. pruning to take place regularly once a year. Dead 
wood, unhealthy aud redundant branches removed. In cases of 
a heavy crop, the branches are to be foup{x>rted. Trees to be 
watered in summer with a little liquid manure iu the water 
once a w r eek, aud the ground kept free from all undergrowth. 
Market gardening is occasionally practised between the trees, 
because the vegetables grown pay expenses* for manure and 
cultivation ; but it is not to bo recommended, ns the fruit suffers 
in consequence. 

The tree should always be grafted on the bitter orange; if 
growm from the pip, it is subject to a disease called the gum, 
which often destroys it. Grafting takes place after three years 
and is practised in the same way as on the rose tree. 

SUITABLE LOCALITIES FOR CULTURE OF LEMONS. 

Vice-consul Piguntorre also furnishes me with additional 
particulars on the subject. The tree requires an equal tempera- 






riue. Lancia bordering on the coast-line are the most favourable, 
piovhled the situation be a «thelteied one, as the trees are very 
susceptible to great variation of temperature : yet they cannot 
be reareri on a coast exposed to the strong south-west winds, uor 
in localities subject to frost. The north-east w inds oi^ the most 
injurious, from which they must be protected by intervening 
trees. Piecautionb to be taken against frost are indispensable. 
A keen wind will often blight a whole crop; in this case it is 
absolutely necessary to clip and dear away all brandies that 
have been frost-bitten. 

SEASON FOR PLANUNG. 

Under tlie^o conditions, more or less obtainable in Sidly, 
*eed may be -»own in the month of Apiil, 2 or 3 centimeters 
[about j to 1 inch,] beneath the surface; but the ground thus 
smn mu4 be surrounded by a border of mould, and well 
watered. hen the seedlings are large enough to be moved, 
they are transplanted into ^mall holes prepared during the 
Miinmer for that purpose. 

The ground round lemon trees requires to be hoed three 
times a year—in December, after the heavy autumnal mins, in 
April, and lastly in May, in order that they may be easily 
watered in summer. To water a plantation of 2\ acres twice 
a iveek, the quantity of water required is 10,500 hectolitres 
[37,075 cub. ft.] to contiuue from May to September. 

The clearing away of dried twdgs and suckers precedes 
the pruning, and sometimes renders the latter unnecessary. 
A proper pruning will often enable the trees to resist the effect 
of a violent scirocco. 

The pickling of lemons for exportation is a very simple 
process. They are first cut in two and immersed in salt water 
from three to eight days ; they are then placed in casks with 
alternate layers of salt. Salt water is then introduced to fill 
up si>aces, and the cask is closed up ready for exportation. 

MANUFACTURE OF ORANGE-FLOWER W\ATER A NEGLECTED 
INDUSTRY. 

With all this, there is another industry in this connexion, 
which, it i< to be regretted, is lost sight of in Sicily; or, if 
practised, it is only on a very small scale, i.e.. that of collecting 
the petals of the blossoms, whether of orange or lemon, that fall 
off and cover the grouud as soon as the fruit appears, for making 
orange-flower water, which I have seen practised in other orange- 
growing countries. 

PICKLED LEMON AND ORANGE PEEL. 

Mr. Consul Churchill also forwarded the following additional 
communications to His Majesty’s Secretary of State for Foreign 
Affairs on the same subject. In Mr. Churchill's second despatch 
information is given relating to the trade in pickled lemon and 
orange peel 
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Hi-* Britannic Majesty'* Consulate, Paleimo, 
January 20, 1003. 

My Lord. 

In reply to your Lordship's despatch No. i. Commercial, of 
Januaiy 10, in regard to the condition ot the Citius Industr.s 
in Sicily, I ha\e the honour most respectfully to Mibmil that my 
last commercial repoit, that for 1001. contains on p 8 a return 
of the exports ot citius finits fioni Palermo dining 1000 and 
1001, on p. 17, a statement of the exports of essences and 
volatile oils, citiate of lime, dued oiange peel, lemon juice, 
and oianges and lemon*- On p. 13 thete is a furthei mention 
of the discovery of a new parasite of the citi us as w ell as a note 
of the standard text-hooks on the diseases of the citrus 

lndhiduul application has been made to me on behalf of 
other colonies for information on the same subject, and I have 
invariably u«ed my be-t effoits to -ecuie all possible details 
regarding the industry, even to making personal npi>lication lo 
the Italian Minister for Commerce for the valuable text-books 
issued by bis Excellence's Department on the citms and its 
allied plants. 

Under separate cover, I In g to lay before your Lordship (1) 
a report by Mr. W. Gatton A. Granby (published in the Omdni 
and Field of Adelaide: December 1898, July 1899) on Sicily and 
the Lemon Industry, (2 and H) monograph cm the citrus and its 
diseases, illustrated by Dr. O. Penny., and (4) Report tor 1902 of 
the Italian Ministry of Commerce and Agriciiltui e on the citrus 
trade of Italy w ith foreign countries. 

As it has already been possible for me to loan Mr. Granby’s 
report to many applicant** foi it, I should like to have it 
returned to me for further n^e 

I shall at once take action with a \ie\v to collect further 
material which may l>e of use to those ot om colonies 
interested in the citrus industry. 

I have, etc , 

(Sgd.) SIDNEY J. A CHURCHILL. 

Hi& Britannic Majesty's Consulate, 
Palermo, 

.March 0, 1903. 

My Lord, 

The trade in pickled (salted) lemon and orange peel L 
almost entirely confined to Medina, whence borne 2,000 ton& 
are exported annually principally to the United Kingdom, the 
United States. Germany and Austria. 

The season is during January and Eebruarj. 

The fruit is cut in half and the pulp i* extracted. 1 he peel 
ib then thrown into open casks of -=alt and water in proportion 
of 20 kilograms of rough bait to 100 kilograms of water. In this 
pickle 350 kilograms of peel is «oaked for three or four days. 
The water is then drawn off and the peels are packet! in layerb 
in barrels to weigh 350 kilos., when ready for bhipment. When 
the barrel is full, it is closed down and salt water is poured in 
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through the bung to fill up completely. When the fruit is* 
saturated the cask is scaled. 

The local price per barrel, subject to fluctuations as to 
the condition of the supply, is Lires 28 (17s. 7tf.) at Messina, f.o.b . 
for pickled lemon peel, and Lires 81 (24#. 10(7.) per barrel Messina 
f.o.b., for pickled bitter oranges 

Citrous sliced in half with their pulp are also exported. 

The be«t kinds are the •Diamante,* weighing from 1 H». 
to 2 B». each, price Liies 140 (£5 12a.) to Lires 160 (£6 8* ) 
per 350-11). barrel, and the Calabrian Citron -<ame weights : 1 H>. 
to 2 Ih each. Lire* 102 (£4 1#. 8r7.) to Lires 115 (£4 12#.) per 
barrel. 

I have, elo. 

(Sgd.) KIDNEY J. A. ( HCRCHILL. 

KssEVC h of lemon. 

in the following despatch Mr. Chuichill gives interesting 
information relating to the trade in essence of lemon: 

Hi" Britannic Majesty's Consulate for Sicily. 

Palermo. 

March 5. 1003. 

M> Lord, 

In continuation of mj despatch No. 1 in this series on the 
Citrus Industry of Sicily, I have the honour to .submit, 
herewith, samples of the essence of lemon produced at 
Palermo. This essence is difficult to procure in a pure 
and trustworthy form. It will not keep good except in 
well-soldered and tinned coppers. The small l-lt>. coppers 
usually in demand for confectioners are made in two parts only. 
They are to be obtained only at Messina. The sample sent, 
herewith, i« of Palermitan manufacture and is in three pieces 
soldered together. The essence &old heie is purchased under 
guarantee subject to the analysis of one of the British 
analytical chemists established in Sicily, who extract a sample 
and seal the copper exported. 

To-day'" quotation for the essence tent—that of Messrs. 
Jung Brother**, of Palermo.—is 2«. 5 d. per It)., f.o.b. at Palermo, 
including 5 per cent, commission, subject to l percent, discount 
and including copper" ft am 10 lr>. to 100 IL Disputes as to 
content'to be subject to Messrs. Ogden and Moore's analysis. 

Tlii« essence i" made of inferior and refuse lemons unfit 
for export in any other shape. 

The simple ho\C" are made at Bari, in Italy: the thin 
coluurle"* gla"" bottles are called English gla"s bottles: the 
eoiks are cut from Sicilian bark. 

Any other detail of this industry which may interest 
British colonic- producing the citrus will be gladly reported 
on, 

1 have, etc., 

(Sgd.) SIDNEY J. A. CHURCHILL. 
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The follow mg supplementary information on this subject, 
embodied in a import on ‘The trade in citrus fruits in Sicily, 
and especially in the province of Messina,' which originally 
appeared in the Bulletin de Unflice, is taken from the A gn- 
cultural Gazette oj Xeic South Walen for December 1003 

In Sicily the very greatest care is taken in tho operations 
which precede the shipments of citrus fruits to foreign countries. 
At the time of gathering a preliminary sorting takes place 
either in the open air or in the stores on the plantations. The 
fruit is divided into three classes—(1) largest, healthiest and 
finest in appearance: (2) sound fruit of good quality, but of 
smaller size and less regular in shape; (3) deformed, withered, 
or spotted fruit, or fruit liable to early decomposition. The 
average of 1,000 generally corner out about 300 to 500 of the 
first quality : 200 to 300 of the second, and 200 to 300 of the 
inferior quality and waste : but these proportions may vary 
considerably accoiding to locality, treatment of the trees, and 
the atmospheric influences of the year. The proprietors gener¬ 
ally sell their crops by conti*act, before they are gathered, to 
speculators, but have to fix a certain latest date for delivery. 
These sales are effected through intermediate brokers called 
‘ country biokers.’ 

Immediately on conclusion of the contract, the buyer pays 
a portion of the value in advance, and the balance in two or 
three instalments, but always before the fruit is all gathered. 
The buyers run all the risks of loss by diseases intemperate 
weather, or falling prices. They also do the first grading on 
the spot; pack the fruit in cases and despatch these to stores* 
in the poits, where the town brokers have charge of the sale& 
to the export houses, which all belong to natives. These sales 
are made either for cash or at thirty days, if to a firm of good 
standing. The cases are opened in the warehouses of the 
export firms and again examined, when generally from 10 to 
20 per cent, are rejected. Each fruit is wrapped in white or 
coloured tissue paper and put back into the cases. Sometimes, 
but very seldom, the owners ship direct through the town 
brokers. 

The cases are usually twice as long as the width, and the 
depth is a shade less than the width. At Messina the lemons 
are packed in three different sizes of cases : the large one&>, called 

* Uso Toudres, 1 are sent principally to England. They measure 
32 inches in length and 12 inches in depth, weigh 150 11). to 
170 lb. and contain from 300 to 800 lemons. The medium-sized 
cases are sent to America and Hungary, and measure 28 inches 
in length by 11 inches in depth, weigh 00 to 05 Ih., and contain 
from 300 to 860 smaller lemons. The smallest cases called 

* Lyonnaises,’ are shipped exclusively to France. These contain 
from 400 to 420 of the smallest lemons, have a length of 31 
inches by 101 inches depth, and weigh 112 to 133 K The 
oranges are packed in large and half cases, the first contain¬ 
ing from 200 to 240, and weighing about 80 lb. The half 
cases contain 100 oranges, all of the same shape, size and 
colour, and weigh about 45 lb. The mandarins are packed in 
cases Containing 100 and 200, and some choice ones fifty. The 
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wood used for the case 5 ; is Anstiian or Calabrian beech, and 
they arc strengthened with hoops of chestnut and divided in 
the middle by a partition. The ends and the partitions are 
much strouaei than the other paifcs. The inside is lined with 
white or eolouied papei, winch is lolded over the top layer 
before the ease is nailed up. Between each layer are placed 
‘-lip-* of papei, or. -till better, eoik shapings to absorb the 
moisture. The cost of ca^-es and packing comes to about 3s. 
tier cut. 

The shipments of * Verdelli’ lemons to distant pxrts, siuli 
as Australia, are the subject of very special cm o. The finest 
It nil is chosen and packed in a green state. These lemons 
must lm\e no defect whate\er, nor even indications of 
any spot-, in fact they must be perfect. They ripen during 
the voyage, which generally lasts about seven weeks. The 
soiting is done by special expeits. tlnee of whom generally 
examine the fiuit successively. This operation is considered 
essential and requite? gieat expeiieuce: in fact, only a very 
piaetUed eye can distinguish the almost imperceptible specks 
w hich may coutain the germs of future spots. Xotw itlistanding 
tlie*e precaution*, only about two out of five shipments arrive 
iu a good condition. At the port of discharge the cases are 
examined by the Australian authorities, and the bad or spotted 
fruit is thrown into the sea. Bad ventilation in the steamer 
holds i& supposed to be the principal cause of the deterioration. 

There exist no special types with ready sale, except the 
‘Verdelli/ which are in great demand on account of their good 
keeping qualities. The first aud second qualities are shipped 
elsewhere, but Russia only buys the choicest products. Blood 
oranges, which are a special product of the province Catania, 
find a ready sale in Russia. Austro-Hungary and Germany. 
Th«y are packed in eases containing 180 to 200 each, and aic 
not mixed with ocher varieties of oranges. 

The third quality of fruit is sold on the spot for making 
cordials and essence*. The shipments are generally made in 
winter, either to Older, or, more frequently, on consignment. 
In the former case, the exporter generally demand* advance 
payment, and draws at sixty days. In the latter case, the 
local agents of the impoiting houses are authorized to make 
partial advances of from half to two-third* of the value of the 
shipment. Public auction sales of citrus fruits have been 
established some years in the piincipal markets, such as 
Hamburg, Buda-Pe*th. London, Trieste, Berlin. New York, etc. 
Official lists of the price* obtained are regularly iiublished. 
This mode of sale ha* given good result*, and the Italian 
Chamber of Commerce in Paris strongly recommends it in 
older to encourage the importation of Sicilian citrus fruits in 
Ki ance. 

In order to save the cost of tiansport, the public auction 
sale* are generally held in the stores where the fruit is 
deposited. The prices of citrus fruit for expoit have lately 
fallen considerably: for in*tauce, ‘Paterno* oranges, quoted 
«ome years ago at 24#. per 1,000, are now obtainable at 10#. to 
14s. Franeofonte and neighbouring district* quote 8#. to 15#. 
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per 1,000. Blood oranges are worth about 38 per ceut. more 
tiiau * Pftteiuo/ and even double, if the flesh lias preserved its 
red. vinous colour at the beginning of January. 

The winter lemon-, me ‘♦old at 2*. \d. to Os. per 1,000 (say 
about 2701b. w eight): the summer ones (‘Verdclli') at 14s. to 
24s. per 1,000, and the mandarins nt 2s. to 8 a. pei case of 100. 
ItH impossible to ghe the -ale prices abioad, as they vary 
considerably in the different market*. 

The following table -hows the approximate freight and 
duration of the vo>age from Aleksina to the principal ports :— 



I).l\s 

Fi fight. 

Hamhuig <l»\ sail mu wssth 

20 ro 2a 

Is |HM case. 

London (sailing \esstl) 

20 to 2a 

Is. laigi.Nf siiitili i«*se 

I rit'slt 

d to 1 

h/. to vL large tase. 

OlU*SS<l 

s to 10 

1<(. to 7 \ft. large tase. 

Now \nik 

S to 10 

II If/. to l\. huge wise. 


The total expoit of lemons and oranges in cases from 
Aleksina in 10U1 amounted to 93,150 tons, valued at =£375,000, 


distributed a« follows:— 

Toils. 


Tons 

l lilted bUtf" 

10 200 

Australia 

Lloo 

Viistto Hungaiv 

17,000 

bwedfii and Noi\\a\ 2,000 

Russia 

11,500 

France 

2,20o 

itarmam 

12,300 

Holland 

2,000 

England 

S.hOtl 

Othfl JMlts 

4 070 

Panada 

1,700 


The table below’ give* 

the total export from 

the whole 


Italy, w itli a^ erage values : 


Period. 


AVKRAtiK. 

Price per 
cwt. 

Ann uni 
Value. 

Animal Quantity 
in <wvt. 



8. 

d. 

£ 

1862-1865 

1,340.000 

10 

0 

1,072.000 

1866-1870 

1.578.000 

10 

0 

1,262,400 

1871-1875 

1.712.000 

11 

0 

084,000 

1876-1880 

1,898,000 

11 

0 

1,043,900 

1881-1885 

2,845,000 

8 

0 

1,209,250 

1885-1800 

3.776.000 

i 

0 

1,321,600 

1801 1805 

8.743.000 

0 

0 

1.122.900 

1896-1808 

4.381.000 

5 

3 

1.149,500 


Showing a constantly increasing quantity, but a decline in 
prices. In addition to the above, a large export takes place in 
essences, concentrated lemon juice, peels, and trees. The 
Italian oranges are exported to twenty-one different countries, 
and the lemons to twenty-three. They are admitted free in 
England and Austria, but pay a duty per cwb. of about 2s. in 
Germany* 7s, 6d. in Russia, 2s. in Prance, lOd. in Switzerland, 
and 4s. 6 d. in the United States. 
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Notwithstanding numerous variations, the Tinted States is 
-till the be-l custoiuei. and take- 48 per rent, ot the total 
export next tome* England with 21 per rent., and Austria, 
hi pel cent. The export to Au-tialia was nil in 1SS7, but has 
now leached important dimensions Italy cultivates about 
118.000 times, producing 4,500,000 of eitm- fruits, of which 
2,000.000 aie exported 


THE BIRDS OP ST. VINCENT. 


In continuation of the uiticlc- that ha\e appeared in the 
ITt&f I ml inn Bull elm on the buds of Bmbmlo- (Vol HI. 
pp. 838-35. and Vol. IV. pp. 1315-11) it i- now piopo-ed to 
publish information in le-puct of the inteie-tim» bird-life oi 
St. Vincent. 

It is de-ituble. houevei, to give, l>efoielmnd, a brief 
description of the island, the extent ot the foie-t land, its 
coiiiiauration. soil and climate. 

Tlie followimr account oi St. Vincent i- taken from the 
Ki n JhiVehn (1893. pp. 231-34) • 

St. Vincent is one of the group of inlands known in the 
West fndie- a- the Tnlonv oi the Windward Island-. The 
other mtinbeis of thi- snoiip aie St Lucia. 21 mile- to the 
north, and Grenada, Ob mile- to the -onth-we-t Baibado-. 
undei a -epniate Government, is 100 mile- due ea-t. 

St. Vincent wa- di-cweied by Columbus on January 22, 
ilJ\ It i- situated in 18 10 noith latitude and 00 57 west 
longitude. It i- is mile- in length and 11 in bmtdth* and 
contain-, according to the Vuluaiul Ojfin List, ueaily 85.000 
acre- of land, ahutit half the aid of Middle-ex. with onl\ 
13,000 acre- under permanent cultivation. The population in 
lS91 w a- 41,051. The mnjoiitj of the udjoining inlet-, know u 
a- the Giemulin^. aie dep» nd^ncics of St. Vincent. The 
foilin' Inx account of the-e i- taken fiom the excellent 
* Hi-tuii< al Leouiuobj of the t olouic-/ by Sir. C. 1\ Luca.-. T.B , 
of the t'ulouiil Otli»*e: -* The-e dependencies contained at the 
la-t cen-u- a population of 2.091, the largest of them being 
Bequri. the next laiae-r Tnion T-land and Tannouan. Bequin 
i- 1c— than 0 mile- to the south of St. Vincent. It is of 
iriegulur shape, long and nut row. running from north-ea-t to 
south-weft, and it ha- an area of about 0 square miles. Its 
principal bay i- Admiralty Bay on the western side. Tt is 
badly watered, and perhaps hardly deserves the old account 
given of it in the history of the Caribby Islands, that ‘‘it 
would be fruitful enough. if it were cultivated," for but little 
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-ngar or other products arc now grown here, and the main 
attraction of the island Is its game. Pere Labat state 6 * that 
in his time Bequia contained dangerous *nakes, and was for 
that ica&on culled Little Martinique, though, as he says, it 
might equally well for the same reason have been christened 
Little St. Lucia.* (pp. 2 l0-1.) 

According to Bryan Edwards (7/W. IF?*/ Indict L, p. 405), 
the area of the several inlands in theGienadines is as follows:— 
Bequia, 3,700 acies: Union, 2,150 acres : Cannouan, 1,777 acres: 
and Mnstique. about 1.200 acies. 

The following paiticnlars of the physical condition of 
St. Vincent are taken fiom a Slulclx of Ihe Colony pieparcd by 
Mr. T. B. C. Musgrme for the Jamaica Exhibition, 1891 

• The geological formation of St. Vincent is volcanic, all Ihe 
rocks of the inland indicating that origin. So recently as in 
1812 the u Soufrieie,” a mountain at the north end of the 
inland. 1,048 feet high, broke out in eruption and overwhelmed 
much of the surrounding country with scoria and ashes ; a deep 
crater was then formed, closely adjoining one of still larger 
dimension*, the result of an eruption at a period more remote. 
At the bottom of the older crater, some 1,000 feet down 9 is 
a smnli lake about a mile in diameter. The water appears 
impregnated with *ulplmr and occasionally emits offensive 
though invisible fumes. 

‘ A central backbone of mountainous country varying .in 
height from 2.000 to 1,000 feet, and densely wooded, traverses 
St. Vincent from north to south. Rocky and wooded spurs run 
down to the sea on the w’est or leeward coast of the island. 
The east or windward coast, especially towards the north end 
of the inland, in the Carib country, affords much more level 
land. 

‘The Carib country is a broad and fertile tract sloping 
gently backwards from the sea, for a distance of some 4 
mile 5 , to the ba*e of the hill* of the central mountain range 
which then ri*es abruptly and culminates in the Soufriei'P. It 
derives its name from having, upw ards of a century ago, been 
allotted to the aborigines of the island for their occupation. 

‘The Soufriere forms the northern end of this mountain 
range. Next to it is the Morne Agarou, having an elevation of 
over 4,000 feet. Mount St. Andrew, about 2,500 feet, forms the 
southern extremity, and dominates the Kingstown valley. 

1 The valleys are fertile and well watered, with fine streams 
nuining through them, which turn the different water mill.*. 
Tlie&e stioams. in the dry season, comparatively small, swell 
into raging torrents after heavy rains. The windward slopes 
of the Soufriere range are drained by a channel called the Dry 
River, which runs through the Carib country, and which from 
it* peculiarity deserves notice. 

•Before the eruption of the Soufriere in 1812, a stream of 
average size filled this, now dry, watercourse, and emptied 
itself into the sea. During the eruption, the channel of the 
stream was completely filled and choked with *coria, rocks, and 
gravel, underneath which the water now, in ordinary times, 



disappear- some distance before it reaches the coast, and finds 
its way to the sea. In hoods, however, tlie water comes down 
with singular force and volume, filling the rocky bed. which is 
2(10 yards aero—. where the highway passes itfioni bank to 
bank. The water is described as advancing in huge wa> es, like 
the *• bore" of a tideway. On these occasions it is very 
destructive, and it has already washed away many acre- of 
cane land on it- 1 ight bank. 

Tlie-lopes of the highei mountains are scored with deep 
ra\ine-, aud during the rainy season white clouds hover over 
them day and night. Here the \egetation partakes largely of 
an arboreal eharaetei, with an abundant undergrowth of ferns, 
and on the margins and banks of streams, specie-* of 
j Stiiamuuac. Aroidtcte, Cyn raieae, and some palms. Of tiee 
fern- there are foul species of Cyathea , two specie*- of 
Ihuiitelia , and tluee species of Ahophila . At all elevations 
on mountain slopes are numerous open glades, showing the 
sites of Conner cultivation—the piovision grounds of the 
natives—-that have become corered with coarse grasses and 
dry-lo\iug ferns. The characteristic fern of -uch localities is 
irlcichoua. 

In the lowlands, in valleys and on easy slopes, the original 
\egetation has been for the most part cleared for the 
cultivation of -ugar-eane. arrowroot and other plants. On 
rocky cliff- are found numerous bushes and trees of stunted 
growth, some of them overhanging the sea. With these are 
an Agave aud Bromcliaceta . 

St. Vincent is singularly fiee from swamps. Hence, there 
i- nowhere any large extent of the tangled vegetation so 
charaeteii-tic of -wampy districts in the tiopics. The 
mangrove trees are only sparingly distributed. The nianchineel 
tree {Hippouiant Mancuiella) and tlie sea-side grape (Couoloba 
lu if tea) are found on sea beaclie-. 

•The climate i-, of course, tropical. The tempoiatiue is 
singularly equable and averages between 75 and So degrees. 
It i- tempeied by the N. E. trade winds duiing nine months of 
the year. During the months of August, September and 
October, the winds become Amiable, and not infrequently veer 
to the south or -outh-we-t. Humcane- or heavy gales arc 
rate. St. Vincent i- one of the most healthy inlands of the 
West Indies. The -lope of the laud causes a natural drainage, 
and there are no swamp- or marshe-/ 

In ISDN, the A-si-tunl Diiector of the Royal Gardens now 
Imperial Coninn—ionei of Agriculture tor tlie West Indies! 
\isited St. Vincent during a term of inspection throughout 
the AVe-t Indie-, made at the instance of the Secretary of State. 
Hi-repoit, which embodies many pmticulars regarding its 
pre-ent economic position, will be found in the Knr Bullet hi 
for 1S90 (pp. 140-5). 

In the last century St. Vincent was remarkable for 
po—essing the fir-t Botanic Garden (founded 1705), certainly in 
the AVe-l Indie*, and perhaps in any tropical ]>art of the world. 
An account of this garden i- gi\eu in the Kite Bullet hi for 



1892. (pp. i>2-i00). It liugeied oil with a preenrioii^ existence 
till the end of tin fiist tpmitei of thepie-ent century. In L89U, 
if Mil'- u»\i\cd h- one of the system of botanical stations 
established ni tin 1 West Indies. 

The scientific knowledge of the flora of St. Vincent was 
limited to the parent time to the species emimeuited in 
tirisebaelTs * Floiu of tin* Ihitish West India Islands* (1X04). 
IJc tel led upon a collection made by the Ke\. Hu list town 
Guildiug. pi evened in the Kew Ileibaiimn. As will be seen, 
the fact that these specimens weie in e\ei> case actually 
deri\ed from the Maud is not free from doubt. Besides these 
Urisfcbaeli aho worked up some olhei plants in tin* Kew 
Herbarium collecttMl h.\ Viexander Anderson, the second 
Su pel in ten dent of the old Botanic harden, of whom some 
particulars are aiven in the Kite Built tin for 1802 (pp. 14-5), 
abo l>y George Calev, one of Andei sou's successors (Knr 
Built ttn, l.c.. p. 97 

These data supplied af first a \ery imperfect idea of the 
total Horn. It was ob\ ion sly, therefore, desirable to take 
advantage of any opportunity foi completing the botanical 
explain tinn of the island. In 1889, Mi. F. Ducane hodman, 
F.R.S.. to whom the scientific world i- indebted for the 
munificent imestiuation of the natural history of Central 
Amei ica, determined to s-enda zoological collector to St. Vincent. 
Mr. fl. H. Smith, a native of tin* United States, and an expeit 
of known skill and experience, was engaged. He was 
accompanied by his wife, and Mr. Godiuan. thinking that 
they might also do some useful work fur botany, persuaded 
them after a visit to Kew to undertake the task. On arriving 
at St. Vincent they ultimately engaged as assistant in botanical 
collecting Mr G. \V. Smith (wrw Police Magistrate for the 
Northern District of Grenada). 

The very copious collections made by the party during the 
years 1889 and 18U0. at Mr. Hodman's cost, were presented by 
him to the Hoyul Gardens. There i- every reason to suppose 
that «s far as it i- practicable under such circumstances, they 
exhaust the actual flora fai :i- flowering plants and ferns 
are concerned. But there will be. doubtless, n- ca en in our own 
country, always some additional Inmost of species to Ik* 
obtuiued by resident* in the island, who cau giie their time to 
a closer investigation of its area. Mr. 11. Pun-ell. the Curator 
of the revived Botauic Garden, lias done good service by 
sending additional collections since 1800. 

As regard* the arboreal vegetation of St. Vincent and the 
most prominent and valuable timber trees of the island. the 
moht recent particulars are given in a Rt pari upon the Forentx 
ojt St. Vincent by E. D. AL Hooper, of the Indian Forest 
Department, published by the Colonial OUb-e in 1880. 

A report upon the fruits of the colony will be found in the 
futr Bulletin tor 1888 (pp. 187-8). 

The position of the once flourishing but now somewhat 
decaying arrowroot industry is discussed in the Kew Bulletin 
fqr 1893 (pp. 191-2U4J. 



79 

Ill reeeufc year- St. Vincent has been subject to several 
visitations that have alfected the growth of vegetation and no 
doubt, also, seriously influenced the bird-life of the island. 

On September 11, 1898, St. Vincent was overtaken by one 
of the most distinct*\ e hurricanes that has ever occurred in 
the West Indie-. The centre of the stoim passed over the 
Maud and almost entiiely destroyed all the interior forest-, as 
well a«* the fruit trees and crops <>u the cultivated hind- round 
the eoa-t. The number of bird- wa* -eusibly diminished, and 
it was tea led that some of the iarer birds had either been 
killed or starved for want of loud. 

On May 7. 1902. occurred the fir-t of the serie- of eruption- 
of the St. Vincent Soufrieie. On this occasion the animal and 
\cgetable life in the immediate neighbourhood of the Soufriere 
wn- destroyed and the pebble- and du?*t that fell in othei parts 
of the Maud ahu caused much injury. Fmther \olcanic 
eruption-, but of a le— se\eie character, occurred on September 
8 to 1. and October 15 to ltt, 1902: and March 22. 1008. 

A< far as can be ascertained,no bird.-— not e\en the well- 
know n Soufrieie bird have entirely di-appeared. It i- prob¬ 
able that w itli the favourable -ea-ons of thi- and last year 
bird-life in St. Vincent, as well a- at Barbados and elsewhere, 
will assume normal proportion-. 

The following is a li.st of the birds which occur in the 
colony of St. Vincent, that is, the specie- inhabiting the Maud 
of St. Vincent and the Grenadines as far as, but not including, 
L'arrineoiu prepared by Mr. Au-tin H. Clarke, of Harvard 
University, who has lately .spent some time in these islands:— 


XAMKs. 

The scientific name- of the bird- are given togethci with 
their local designation*. In the cas^ of -uch species ns appear to 
he without any common name. I have gi\en that in common 
use at Grenada: or, if the bird dots not occur on that island. 
1 have adopted an arbitrary name to fit the ea-e. Some uf the 
local names are commonly u-ed to include two or mure different 
species. For m-taiice. the woid ’giieve * i- applied to Merida 
nitji'iraxtrix, Merida uynuuijihihulintt. and Mttryarnpx mo/i- 
titnum ‘blackbird’ i- used for both Certhiota ti(rata and 
Qvincahtti fitm mesas. In -uch case- I have selected one bird to 
be referred to under that title, and have called the others by 
alternative mimes, if there are -iuh in common u>e. or have 
boirowed the local Grenada title-. In the case of sueli bird- a- 
visit the colon? from North America. I lnne given the names 
which they bear in the United States and Canada as 
determined by the American Ornithologists* Union. These 
mime-have now become definitely fixed in America, and the 
bird- are always referred to under them in all modern 
oi uithologieal note- in that country. This lefers particularly to 
the shore birds * curlew's. plover-, sandpiper-, eted. Where (os in 
the case of the chicken hawk or -ea hawk) a bird is common 
enough here to have received a distinctive local designation, 
that i- given first and the American name after it. 
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XAMEb OF SHORE BIRDS. 

With the *-hore bird-* I have followed the American name 
with that in use in Barbados, as given by Col. Fcilden in his 
* Bud" of Barbados’ {Went Indian Bulletin , Vol. Ill, p. for 
the benefit of those who may be acquainted with tlie species in 
Barbados. 

FOREION BIRDS INCLUDED IN T1IE LIST. 

The list include*, in addition to the birds known to inhabit 
the colony, certain species, especially among the shore birds, 
which have never been obtained here, but which have been 
proved to occur on neighbouring islands, (Grenada, certain 
Grenadines, tit. Lucia, or Barbados) and which may vwt tlie 
Ulaud at any time. These are such species a- pass through the 
West Indies on their way to aud from North America, and are 
of enatic and uncertain occurrence on any one inland. 

LOCAL DISTRIBUTION. 

Certain of the birds inhabit only the island of St. Vincent 
while some are found only on ceitain of the Keys. For 
example, MyiadcbfeH sibilons doe" not occur in the smaller 
islands while Ortalirla rujivauda , the cocorico , is restricted, as 
regards this colony, to two of the Grenadine 4 -. 1 ha\e omitted 
to state the local distribution of the different species, us by so 
doing I should be depriving those who w ish to make a study 
of the birds here, of the chance of making most interesting 
personal observation*-. 

THE LIST NOT A CRITICAL SCIENTIFIC ENUMERATION. 

This list is intended as a guide to the study of the natural 
bird* in this? colony, and as an aid in protective legislation. 
It it not, in any sense, a scientific enumeration of the birds 
of St. Vincent, including, as explained, a number of species 
which lnvve never been taken here. It cannot therefore lie 
regarded in the same light as Mr. Wells ‘ Birds of Grenada/ or 
•Birds of Vaniucou/ or Col. FeildeD’s 'Birds of Barbados/ 
The preparation of a critical paper on the avifauna of any 
country, district or island necessitates ready access to a well- 
stocked ornithological library, which is impossible for any 
person residing in the Windward I‘-lauds ; but for the use for 
which it i© intended this li-,t will, 1 hope, be found to -erve it" 
purjmse. 


DESCRIPTIONS GIVEN. 

In the case of the laud birds, the length from the tip ot the 
bill to the end of tho tail is given, to facilitate identification. 
For iii"tauce, there are three bird* here, CerfhioUt ntmia, the 
St. Vincent Blackbird, Quiscttlwt htmiiiOHitx, the Bequia tiw'eet, 
and C roiophaya uni, tlie Tick bird, which are all black in 
colour; but confusion in avoided when their relative size", 
I inches, llii inches and 12 j inches, are understood. 

Lvnyth : Tlie length is that of a bird perched normally on 
a limb, with its head nob extended. A little practice wdll 
enable one to judge pretty accural ely the size of a bird at 
.sight. In the case of tho sea birds, which are difficult to judge 



81 


m thi* way, I have adopted a plan of comparative size?, which, 
when taken in connexion itli Uic colour-*, will, i think, be 
F*litm 1 sufficient for tin ir detoi mination. 

( ohnn In the mattei of coloration I have not gone into 
detail, hut tin* <le-ciiption- giten will he found to be ample. 

(rAMK BIttDS. 

I M MISKAHOX. 

The hiifl- of tliw colony which may be clashed a* game 
hinl" <ue—(1) the \hiring "bore birds (cut lews, plover*, etc.) 
which pa"" thiouuh heto on their migiatioiis: (2) the larger 
iiiitm* doves : djj tin 1 panel : (4) the cocotico : and (o) the quail. 

till, "HOKK IIIUIN 

None ol tl»i*"e biid" ate nathc" of the 'Windward I"lauds, 
ino"t nf them hicediim v\ the f*w north. Those found on these 
"hole- diuim* migration" an "O small a peicentage of the* 
w hole, and theii "tay i". a- a lull*. "O "hoi t. that there seems to 
me to be no occasion for according them any protection afc all. 

Ctniht. o / dunum home species a re,it true, being seriously 
induced in niunhet": hut this* h without doubt due to the 
reckless "hooting of the bird" in the "pting on or near their 
breedinu grounds in the noith. There is little reason to 
think that the compaialively insignificant number killed here 
each yeni could have any permanent effect on the species, 
(n respect to these biid", theieforc, there is no cause to alter 
the present law. 


lJOVKs. 

Th' htr'tjir int/iit dons This i" meant to include the 
Sea-side I>o\e tZt'nmdu niarilnkami). the Mountain Dove 
tZmitida -*,viidu) and the I hunter (Coluntbu coren&iH). From 
wliar r L.a\e -eeii l am of the opinion that the existing law* is 
vei y srt T isfacioi,\, as these bird" are relatively abundant. 

I Hl£ PAR IU)T. 

Notwithstanding repeats to the contiary, this bird is not 
at all abanc\uu. being at the preseut time restricted to 
a comparatively -mall area in iheccntte of the island : and even 
theie.it is not to ht found iu any numbers. Jn dealing w’itli 
a biid ol this kind it must be borne in mind that they are veiy 
u—tie-", \yiy no’-v, ai d of "itch a "i/e ns to be quickly noticed: 
"O that. It then be a pa not in the vicinity, one will soon 
beenn e acquainted with the fact. As it will piobably keep 
fhinv, ah ui. ? nek .aid forth, one may easily fall into 
rh*» erne of "iq po-in^ that lliete t- a considerable number of 
pat tot- about : but if one ran distinguish that particular one 
many way, by a gap in ‘me or I lot lx w inn", or in the tail, one 
will, on watcli.nu chicly, -non discover the mistake. This fact 
1 ha\« pmved niy -elf. 

IihliorttWt t t.t (hi* A" this particular species is 

peciiliai to the island of St. Vincent, being wholly different from 
all others occmrinu in the West Indies, its extermination would 
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mean not only the lo-* of a valuable gamo bird to St. Vincent, 
but it would 'deprive the Wed Indies of one of their greatest 
ornithological curiosities*. and America of ouo of its finest birds. 

liectiscms irhy parrots an tr/.si/// Idled out . There are two 
facts which make pairot- ea^y to kill out: fiivt, they feed at 
dilfeient eoa^oir- on ])tnticular fiuits, and can then be obtained 
with little dillieulty by -.imply -kuioning oneself within gun¬ 
shot of a favourite feeding-tree : in the second place, they are 
very sympathetic bird-., and if oue in a flock be w'ounded, often 
the others will stay by it until they are all killed. 1 havo seen 
the disastrous results of this habit in South America. 

Extinct Parrots: To show that parrots aie very liable to 
become extinct, particulaily species conliued to islands, I will 
call to mind a few ea-c-a. In the Wed Indies, Martinique and 
Guadaloupe u-ed to have, according to M. Guyon, six species, 
none of which are now known. Jamaica until fairly recent 
years had a very lino macaw. Tlje handsome Cuban macaw 
(ira tricolor) is practically extinct, though by some said still to 
linger in certain of the swamp- of Cuba. In the East Indies, 
the Philip Island parrot (Xeslor prod actus) and its near ally 
the Norfolk Maud pariot (Xcstor norjolcensis) have disappear¬ 
ed, together with a parrakeet {PuUvornis ccvsul) from Rodriguez. 
In North America, the Carolina parrakeet (Conurns eoriolin- 
ensis) originally occurred from iudiuna south ward to the Gulf 
of Mexico. It is now confined to a few swamps on the gulf 
coast, where it is not at all common. 

Conclusion . I think the forcgoiug show’s the advisability 
of affording strict protection to the Sb. Vincent parrot until such 
time as he can be considered at least fairly abundant. 

Penalty for Jrflh'ny parrots , In regard to the penalty 
attached to the infringement of the game laws, this should be 
made especially heavy in regard to the parrot, or the case might 
arise (analogous to what has happened in other places) in which 
a dead parrot might bring enough to cover the fine and yet 
yield a profit. The present law of Bermuda provides a penalty 
of £10 for killing a Long tail or Tropic Biid ( Phaethon Jlaviroa - 
iris), practically the only sea bird now breeding in Bermuda. 
The result is, of course, peitfeet immunity, and the species is 
abundant. It seems to me that some such fine should be imposed 
for the illegal killing of this parrot, which is a more interesting, 
as well as much more beautiful, bird than this common and 
widely distributed sea-fowlr 

COCORICO. 

This bird appears to be well established, and is in no 
danger of extermination in the islands on 'which it occurs. As 


* Aceoidin^ to Mr. Henry Powell ^February 22, 10U1), ‘At the Zoological 
Gardens, London, there is a solitary St. Vincent parrot, and that was 
presented by tht. Lari of Baleouxs who obtained it direct from St. Vincent. 
No specimen ot this jurrut exists at the Cromwell Road -Museum, nor at 
Mursetttes, vvhac the collection of birds in general and the method ot 
mounting them are considered especially good.* 

We understand that recently five specimens ot this raio parrot were 
killed for a collector l [Ed. TF.J.SA 



it i- not n native, and is abundant in Tobago and on the 
continent, if it should be accidentally killed out, a new lot 
could be readily impoited. There seem- to be no necessity for 
legislation of any kind as far n& this bird is concerned. 

QUAIL. 

Like the pieceding. this is not a West Indian bird. It 
would be best. I think, to leave its fate in the hands of those 
upon whose estates it occm-, as, if it an ere killed out. it could 
be ea-ilv re-in trod act'd. 

PROTECTION OF bKA RlRDb. 

Danger oj killing on breeding grounds. In regard to the 
*ea bird- of tlii- colony, they are not the subject of appreciable 
per-ecution at any time, and they are fairly abundant. So 
long a- their bleeding grounds are undisturbed, the feAv usually 
killed away from them should make no difference in their 
economy. Wholesale destruction of their eggs and young, 
however, would soon either kill out the birds, or drive them 
away. I will cite a few ca-es in support of this. 

Locally extinct species In the early days of Bermuda, the 
people were more or le'-s dependant on a certain sea-fowl 
know n to them as the * cabouse.’ This bird was closely related 
to, if not identical Avith, the Diablotiu (Pujfinus auduboni). It 
w F a- killed by hundreds on the islauds on which it bred, writh 
the result that it soon disappeared. Another West Indian bird, 
closely related to the ‘cabouse/ has been killed out of several 
of the island-. I refer, of course, to the Burrowing Petrel 
(Aestrdata hasitata) kuoAvn in ^ome of the islands as the 
4 diablutin.' ChAing to constant persecution, the sea birds 
breeding on the coast of New England became alarmingly 
reduced in numbers some species, in fact, almost, if not quite, 
disappearing. Of late years, however, they have been strictly 
protected, a warden being stationed in the more impoitant 
colonie-, Avith the result that they are now ^hoAving a definite 
increase. I give these instance-, not because of any immediate 
dauger to the sea-fow 1 here, but simply to shoAV wdiat might 
happen if, when serious reduction in numbers were imminent, 
the matter w-ere not at once taken up. 

THK CHICKEN HAWK. 

The common Chicken Ha\Ak (Bvteo lalissimvs) proves, on 
investigation, to be. perliap-. a- much of a benefit to 
the agiiculturist as it is a pest to the poultry raiser, 
since it subsist- very largely on the mole cricket, some¬ 
times as many a- tAventy or more being disposed 
of at one meal. It i- not at all rare to find an insectivorous 
diet among the smaller hawk- : as examples, l may mention the 
-Florida representative of the West Indian Kili-liawk (Falco 
earibbrtuiruni), Avhich is knoA\m to exist mainly on grass-hoppers, 
and the Margarita Kili-kili Avhich. according to Captain 
Robinson, lives upon the same pest 6 *. It appears, therefore, 
that if it be considered unwise to protect this bird, at least no 
bounties or rewords should be offered to aid in its destruction. 
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PROTECTION OF THE s\I 4.LL BIRDS* 

The "piiit of the existing law affords suitable protection 
f«n the small birds. In a law ielating to birds of this clay* I am 
of the opinion that it is wise to make us few exceptions as 
possible. and if any be made* that thev be of really injiuions 
and manifestly uude*iinble species. and Mich as are well known 
to everyone, *o that tlieie can be no contusion : otherwise it 'will 
defeat the aim ot the law in legaid to species having a moie 
01 less clc-e resemblance to tho&e left unprotected. This* i* 
the cate to-day in many oi the Ameiican States, wheie certain 
definite biids (Midi as the English -ponow ) are unprotected, 
and ad\antage is taken b m \ oinall boys with air guns to kill 
any of n dozen or so species of the smaller and duller birds, 
which will pas^ as -qmum\s it they happen to encounter 
a police constable of aveiaue intellect in their wanderings?. 
Thus in St Vincent if the (bags bird weie unpiotected, the 
Blue Head [Evphotua Hen Red Breast (Lmiyilla 

noctis) ami Lady bird (H/yo ndulns) might suffer: if the 
Bequia Sweet {Qiii'icaJw* Zhmj/wm/s), it might be injurious to 
the Tick bird (C'rntophaga (mi), etc. 

BOoKs ON I.OCVL ORNITHOLOGV 

1 have appended a list of such books and articles? as would 
be of value to nn t \one inteiested in native birds. The list 
iucludes releiences to the liieiatme on the biids of the Wind¬ 
ward Islands, and is not confined exclusively to that of 
Sc. Vincent. The most useful hooks *ue perhaps Cory’s -Birds of 
the We«t Indies', and Ritlgevvav’b 'Biids ot Noith and Middle 
Ameiica*. The formoi, while giving minute descriptions of the 
native birds, only mentions by the scientific name Midi North 
American >pecie> as regular ly or occasionally visit thib island. 
Thus?, for these it would have to be used in connexion with 
some standard American work, such as Chapman’s ‘Birds of 
Eastern North America.* Theie are no local names given for 
the West Indiau birds, hut this will not be found to present 
any difficulty, if it be used in connexion with this list. 
Ridge\va> *s book contains tietailed and minute accounts of all 
the birds occurring in the West Indies, and is a most valuable 
lx)ok of refeience, in fact, the best on the subject up to date. 

The works mentioned may be obtained through the larger 
dealers in scientific books, such as Dulau A Co.. London : List 
and Franke, Berlin, or Oswald Wiegel. Leipzig, who often 
have them on hand, either as *eparates or in part of the 
\olumes in which they occur. As practically all aie out of 
print, there is no other way of getting hold of them. 

INTRODUCTION OF FOREIGN BIRDS. 

One point I should like to bring up. It lias been proved 
to be bad policy to introduce foreign biids or mammals into 
a country, except in the case of such as can be readily killed 
out if occasion requires it: that is, large herbivorous mammals, 
or game birds. Introduced .species are liable to take on certain 
liabits which rentier them obnoxious, however beneficial they 
may have been in their own country, and which it may be 
wholly impossible to foretell. To show to what an extent 
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(liauu' of luibit may ao. [ will mom ion the ca-e of the New 
Zcaltrd K\ a, a iaieo pntiot, which ou^iiuillv fed ui» \pgetuble 
pi < luct*. Sometime dtei the mipoi i.hHoii 01 -heep into the 
country, the l\ea dew loped a pioptn-ily foi eatiutr their 
kidne.x ami ha- puned to be \ -criou- pc-t in c on-equeme. 
Thi-habit nm-t b > 4 wholh of leceut miaul. l*»i befoie the 
di-co\ety of the inland. Vew Zealand pu—e*-ed no nati\e 
mammal-uhutetei. Tin- i-. nt rutii-e. an e\tieme ca-e. and I 
only cite it to -how how -ouietiino- a binV- habit will wholly 
chancre mulct new condition- 

In their own count ty. the animals and bink ate kept iu 
cheek bytheii natmal enemies paia-itc^and disease-. If. then, 
we biing them into a new place, we me liable to find out that 
the re-lilt- aie not w hat wa- expected. w hile at the same time 
they may ineiea-e beyond uni contiol. Of tour-e, on the other 
hand. many, it not uio-t. intioduccd -pccie- rbe out, being 
amble to meet tlie new condition- of life foieed upon them. 

A- a tew tamable bit- ot ewdeuee an* worth more than 
v\hole pace- of theory. I will ime p few « a-e-in-upport of 
the foregoing. 

The European Hou-e Spat row [Pa*ku dunirsticiis) ha- been 
iutinduced into North America. Australia. New’ Zealand, 
Argentina, Mauiititi-. Comoro Inland-. New Caledonia. Hawaii. 
Chatham Inland. (Ibis, IS03). Bermuda, the Bahama- and Cuba, 
in piacticallv all of which places it takes its place among the 
pests. In fact, it is by some considered in New Zealand to be 
second only to the tabbit. \Report . Xt n Zealand Department 
oj Agriculture . 1897.) 

The Starling (Stum f/*> i id gar is) would appear to be rather 
an aid to agricultuie than otherwise: for Mr. John Gilmorn 
has showrn tTVtniv. Highland and Agricultural Socit tg , Scotland, 
1890) that it- food consist- in England of 75 per cent, iu-ect-, 20 
per cent, grain (mainly w T a&te). and 5 per cent, miscellaneous food. 
After its introduction into New Zealand, however, it adopted 
largely a fruit diet, and has therefore become a great nuisance. 
{Product r» Gazette. We-tern Australia, January 1S08.) In 
Tasmania al«o it feeds largely on small fruit, cherries, and 
wheat. (Agricultural Gazette, Tasmania, November 1897, and 
January J SOS.) 

The Xima (Acridnthtru* tn&tis), an Indian bird, something 
like the Beqnia Sweet (Quiscahts honinosus). has lieen 
introduced into Maui it in- (Jerden. ‘ Birds of India/ 1803), 
Andamans, Hawaii, New’ Zealand, and Australia. It is proved 
(Finseh, Ibis, 1880) to drive nw’ay pigeons and fowls, and is said 
to destroy their eggb and nest-. 

I may also mention the case of the Skylark ( Alauda 
arvensis), the Green Linnet ( Ligurians rWom), and the Black¬ 
bird (TurdUft tnerxda ). whidi. although universally considered 
beneficial in England, have proved quite the reverse in New 
Zealand. 

I think the foregoing tends to show the advisability of 
etting the native faunas of these islands alone; for no one can 
properly judge of the effects of a new bird or mammal on 
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dim. oi tm the agricultural industry, until it i* introduced, 
anti then it too late. 

It *eems. then, that it would be well to introduce into the 
Game Law* a clause prohibiting the importation of exotic birds 
or mamnialb. oi at lea&t requiring -written statements from 
borne acknowledged authority on the subject that thev could 
not become obnoxious*. Western Australia (Jmn\ Bureau 
Agricultural, Deoeinbei 10. 1805) and the United State* have 
already taken the initiative in laws of this kind, while Cape 
Colon}- ha& gone a& far a* to exclude rabbit3. and requite 
that tho*o kept in captivity be clo-ely guarded. 

LIST OF THE BIRDS OF ST. VINCENT. 

1. Merula gymxopthalma. Yam Bird. Yellow-eyed Grieve. 
81 inches. Dull olive blown, lighter below: linked skin, 

about eye yellow. 

2. Merula xigrirostrh. Grieve. 

9 inches. Brown, lighter below. 

3. Myiadeste-* sibilaxs. Soufriere Bird. 

7J inches. Nearly black: underparts gray, throat aud belly 
oiange rufou*. White markings on inner nibs of tail and wing 
feather?.. 

4. Margarop* moxtanu*.. Spotted Grieve. 

91 inches Brown, belly white. Dull white markings on 
wings, tail feather* tipped with white, and white edgings to 
breast feather*. 

5. HiMUa gilvus. Mocking Bird. 

8^ inches. Gray, white below. Tip* of tail feathers and 
markings on wings, white. 

0. Thryothorc* MUbicn*. Wall Bird. Wren. 

5 inehe*. Rusty brown, narrow black lines across wing and 
tail feather*. White below. 

7. Cartharopega bishopi. Lesser Soufriere Bird. 

5J inches. Back and band acro«* breast, black. Circle 
about eye, throat, and belly, white. 

8. Seiurus aurocapillus. Oven Bird (U.S.). 

oi inches. Olive green, lighter below. Centro of crown, 
dull orange, with a black line on each side. 

9. Seiurus xaeyius, Water Thrush (U.S.). 

5 inches. Brown above, underparts and line over eye, white. 

10. Certhiola saucharina. Mi9tletoe-bird. 

4 inches. Dark-idaty above, underpart* aud lower back 
bright yellow : white line over eye, and white patch on wing. 

11. Certhiola atrata. St. Vincent Blackbird. 

4 inches. Black. 

12. Progxe domixicexsis. Webt Indian Martin. 

7 inches. Steel blue; middle of breast and belly, white. 

18. Petrochelidox ftlva. Eave Swallow. 

4f inches. Back and top of head bluish black. Forehead 
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and lower back, du k rafou* brown. Underparts light brownish 
anil ■uliite 

11. Virt:■» ( uiORi" Lady Burl 

lii niche® Oh\v giren lighter below : cop of head grayish. 
Dark stupe tUmugli eye. and light «tripe over it. 

15. Ecpdosi v rLAVirnoy& Blue Head. 

4inches Bii.dit gieen. lighter and duller below. Top of 
head blight blue, lurehoad orange. 

10. Callistc Trrs icolor. Golden Tauager. 

6 inche-. Bngnt iod-gold. appealing yellow. red. or green 
m diifeient light- Top of head chestnut: wings and tail 
daik gieCti. 

Ftumlr. Same but back green, and top of head pale 
chestnut. 

17 Loxigilia xocti* Red tin oat. Spairow. 

4^ inches. Blivk : throat and line over eye chestnut. 

Ft uuth. Dull brown above, gray below. 

IS. Trvm^ bicolor. Cia®s Bird. 

4 inches. Olive green : breast, throat, and forehead black. 
Ftumlr . Olive green, lighter below. 

10. Qwcalus LUMINOUS. Sequin Sweet. 

101 iuelie-. Black. Ftuutlc , grayisJi. 

20. Elaixea mvrtixica. Topknot. Flycatcher. 

0 \ inches Brownish olive: throat and breast grayish; 
belly yellow, dirty nhite in middle line. 

21. MrrAncno oreri. Loggerhead. 

7 4 ' inehe-. Brown above, upper breast gray ; lower breast 
and belly, sulphur yellow. 

22. Tyraxnus rostrate. Pipiri. 

0 inches Gxav. white below : wing* and tail dark brown. 

23. Chaetcra BRAtnYURA. Chimney Swift Swallow. 

4$ inches.. Very ilark-brnwn: tail and lower back gray. 
Never perches on brnnche- of tree* or wires : roosts in hollow 
tree3 or chimney®. 

21. Eclampis jcgitaris. Red Throated Humming Bird. 

inches. Black : wing® and tail green : throat and breast 
metallic red, known by its large size. 

23. Eclampis holoseriaceps. Emerald Throated Humming 
Bird. 

4$ inches. Green, brightest on throat; blue patch on lower 
breast. 

20. Belloxa ckistat v. Crested Hu mining Bird. 

2J inehe®. Dull-green above, biown below; head with 
pointed metallic green crest, Fe\tialti dull green, gray below; 
no crest. 

27. Crotophaga axi. Tick Bird. 

12$ inches. Black beak very much arched, 
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28. (/oo< \zns minor. Cuckoo-manioc. 

12 inches. Gray above. huff below : while tips to tail 
fen ther-». 

20. Ckrylk AM yon. Kingfisher. 

0 inches. Blue-gray above, speckled with while; while 
below, with blue band across hieast. head with lacrest. 

Fnnale with additional band on breast and titles, chestnut. 

80. Amazona (ilMLDiNOl. St. Vincent Hanot. 

19 iuelios. Yellow -brown above, i eddish brown bellow: 
head blue : forehead white : wide band oi* \ ellow and orange on 
wing. Tail oiangc at base. >ellow ai tip. with wide band or 
blue across middle. 

81. Strix niuursc hNs. Owl. Jumbie Bird. 

12 inches. Mottled brown, face i eddish, buff v beneath, with 
small round black spots. Tail handed light and dark brownish. 
Ends of face feathers (niff) daik ml-hrown. Ills chocolate 1 ; 
bill white. 

82. Butko lattsrtmch. Ohickeu Hawk Bioad-wiuged Hawk 

(U. a). 

14 inches. Mottled brown above. lit*lit brown below, with 
dark markings on breast. 

83. Urubitinga anthracina. Black Haw k. 

21 inches. Slaty black, tail banded with white. 

34. Palto PKRraRiNUs anatiwi. Duck Hawk. 

19 inches. Slaty gray above, dirty white below, with 
brown marking® on breast. A powerful hawk, of great (puck- 
ness and velocity on the wing. Seen about el ill's. 

35. Columba corbjnhjs. Rainier. 

13] inches Slaty gray, head reddish brown. 

30. Zenafda zexaida. Mountain Dove. 

10 inche«. Brown above, lighter purpti-h blown below. 
Blue streak below ear. Feet red. 

37. Zrnaida MARTINK'ANA. Seaside Dove. 

10 inches. Brown above, dull bluish-white below. Lower 
back chestnut. Dark-blue line on cheek. 

38. COLUMMU A IVLIN A PAMHERINA. Ground Dove. 

0J inches. Dull-brown ; spots of metallic* purple on wings. 

39. Ortalda ruficauda. Cocovico. (’lmclmlaca (Mexico and 

Uniied States), Giuteharnoa (Venezuela). Guuu. 

24 inches. Olive-brown, head grayish. 

40. EursYcriORTYX aoNNixu. Quail. 

71 inches. Above, mottled reddish-brown, buff, and black ; 
tail slaty; breast, mottled grayish; rest ol underparts, chcstuut 
brown. Face wdrite : crest and throat buff brow n. 

41 Ardka herodias. Gray Gaulding. Great Blue Heron 
(United States). 

Mainly slaty gray, lighter below' and streaked with W'hite ; 
readily known by its great size, 
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12. Ardev. < # AXi)inihsiM v. 1-arge White thudding. 

White : Known b> its largo si/,e. 

P). Akdka ( vkhulka. Blue thudding. Little Blue Heron 
(Tinted States). White thudding. 

Rather small, slaty blue, neek reddish, young white. 

4 4. Butokiurs \ hum knn thudding. (4reen Bittern (Tinted 
States). 

Small, grayish green, neek reddish, with white stripe down 
front. 

45. Porzana < vhoIjINA. Kora Kail. 

Size of quail. Olive brown above, streaked with buff and 
greenish. Gray below : fare black. Lives among mangrove 
loot" and about branches. 

40. (4 allinula Gale \T Red seal Coot. Water Fowl. Florida 
Gallinnle (U. S.). 

47. lONOUNlR \l ARTlNlCA. Purple (htllinule. 

Larger than preceding ; green and dull purple, seal, white. 
Hare. 

48. Fumc a AMERICANA. White ^eul Coot. Toot (T. H.). 

Larger than two preceding: dull gra> : white pateii under 

tall. 

49. Anas boschas. Mallard (l T . S. and England). 

Large Thick (Grenada). Largo. Light browmish-gray, 
head bright green : breast chestnut, white collar about neck : 
belly dirty white. \ few feathers just above tail curled up. 
and .forwards. 

Female, Yellow-brown, streaked with lighter. 

30. Ql'KRquKNDULA dihcors. Blue-w'inged Teal. 

Distinguished by small size and by having small feather* 
on wing blue. 

31. Frkgata aquila. Man-o'-war Bird. Frigate Bird. 

Kuown by very large size, deeply foi*kod tail, and long 

narrow wings. Colour, glossy black, young with wiiite on 
breast. 

52. Pelkcanus puscuh. Brow n Pelican. 

Very large and heavy. Long beak, with pouch beneath it 
Brown. 

5k Scjla sur-A. Booby. 

Large, but considerably smaller than preceding. Brown 
above, breast gray. Ijower breast and belly white. Bill 
yellow. 

54. Scla PiscATOR. White Booby. 

Same size as preceding. White, with outer large feathers 
of wing, and most of small feathers dark grey. 

55. Phaetxion aethkrkph. Long tail Tropic Bird (U. S.). 

Size of Chicken Hawk. Whit e, black markings on wing*. 
Middle tail feathers very long. Including those, the bird 
measures about 80 inches. 
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30. L\nvs atricklla. Laughing Gull. Black-headed Gull, 

Somewhat larger than preceding. Light gray above, 
white below. Head dark gray. 

37. Sterna maxima. Royal Tern. 

Larger than Tropic Bird. Tail deeply foiked. Gray 
above, white below. Top of head black, with slight crest. 

58. Sterna anosthaktus. Bridled Tern. 

Top of head black. Back dark gray, lighter toward nock. 
White below. Forehead and line over eyo white. Tail forked. 
Smaller than the Royal Tern. 

59. Sterna fuliginosa. Sooty Tern Hurricane Bird. 

Size and genei'al appearance of preceding, but uniform 
dark brown above, not lighter toward neck. White below, 
tail forked. 

00. Sterna dougalll Ro^ento Tern. 

Small. Light gray above, white, with a tinge of pink 
below. Top of breast black. Tail very deeply forked. 

61 , Anous stoudus. Noddy. Mwen. 

Size of Roseate Tern, Brown. Top of head light gray. 
Tail not forked. 

62. Ocbanites ocEANiccrs. Wilson's Petrel. 

Size of West Indian Martin (No. 12). Black, lower back 
white. 

08. Puffinus AuniXBONi. Diablotin. 

Somewhat smaller than Tropic Bird (No. 55). Dark brown 
above, white below. Skims about near surface of water : nests 
in holes. 

SHORE BTRDS, 

64. Charadrius dominicus. Golden Plover. 

05. Squatarola Helvetica. Black-billed Plover. White¬ 
tailed Plover. Loggerhead. 

06. ^Egialitis semipalmata. Ring-Neck Plover. 

07. Arenaria interpret Turnstone (U.S. and England). 

Calico Bird. Rock Plover. Sandy Plover. 

08. Hiniantopus mexicanus. Black Neck Stilt. 

60. Gallinago delioata. Snipe. 

70. Macrorhamphus scolopaceus. Dowitcku. Duckleg. 

Duck Bill (Barbados). 

71. Micropalama HiMANTOPtrs. Stilt Sandpiper. Cue (Barba¬ 

dos). 

72. Ereunetes pusillus. Semipalmated Sandpiper. Small 

Sandpiper (Grenada). Grass Nit (Barbados). 

78. Tringa MINOTILLiA. Least Sandpiper. Cockroach Nit (Bar¬ 
bados). 

74. Tringa maculata. Pectoral Sandpiper. October Chirps 
(Barbados). Grass Bird (Grenada). 
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75. Tringa fuscicolus. Red necked Sandpiper. Grey Nit 

(Barbados). 

70. Catjuris ark^aria. Sanderling. Sandy Snipe (Barba¬ 
dos). 

77. Symphrmka semipalmata. Willot. White-tailed Curlew 

(Barbados). 

78. Totancjs meuanoleucus. Greater Tellow Legs, Pika (Gre¬ 

nada and Barbados). 

79. ToTANUto flavipks. Lesser yellow Legs. Longlegs (Barba¬ 

dos). 

80. Totanus bOUTARiua. Solitary Sandpiper. Black-back (Bar¬ 

bados). 

81. Actitis macut,arius. Spotted Sandpiper. Nit. Spotted Wag 

(Barbados). 

82. Bartramia LONbiuAODA. Upland Plover. Cotton-tree 

Plover (Barbados). 

83. Nltmenkjs Hudsonioos. Hudsoninn Curlew. Large Curlew. 

Crookbill Curlew. 

84. Numenius borealis. Curlew, Cluttering Curlew (Barbados). 
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ST. VINCENT. 

ORDINANCE NO. 11 OP 1901. 

-da Ordinance for the protection oj certain Birds and Fibhes. 

Be it enacted by the Governor with the advice and consent 
of the Legislative Council of St. Vincent, as follows: — 


h This Ordinance may be cited as ‘the Birds Slum title 
and Fish Protection Ordinance. 1901/ 

tins Owl, 2 * Any person who kills wounds or takes any 
bird or the eggs or nest of any bird specified in 
the first schedule to this Ordinance, or who has 
in his possession any such bird killed, wounded or 
taken, or any part thereof or the eggs or nest of 
any such bird taken after the passing of this 
Ordinance shall be guilty of an offence against 
this Ordinance. 

birds, oysters f ° r T^ ere shall be a dose season for each of 

and turtle. the birds, enumerated in the second schedule to 
this Ordinance and for oysters and turtle. Such 
season shall, until another is appointed in lien 
.thereof in the manner hereinafter provided, be 
for birds, from March 1 to July 81, and foi 
oysters and turtle from May t to August 81. 
Pi'ovided that the Governor may from time to 
time by notice in the Gazette appoint some other 
period or periods in lieu of the periods fixed as 
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aforesaid: and after nnj r Mich appointment the 
period so appointed shall be the close season for 
the purpose^ of this Ordinance. 

J. The Oiovemoi may fimn tune to time by troyinor may 
noti( e in the Gazette decline that as to nnj of the pJ^^ 0US fl f 
buds, enumeiated m the second schedule, thepio Au\. Motion not 
visioiib of the tliitd section '■hall cease to apply Jn^^V^tlfe^mls 
and may fiom time to time vaiy 01 cancel any enumerritertm 
such alteration ; and thereupon the pio\isions of 2nd schedule, 
the said section sliall cease to apply or shall 
again apply (ns the case may bo) a\ itJi such vaira¬ 
tions as by the Decimation may be punided: 
and tho Governor, may also h\ notice as afoicsaid 
declaie as to any biid not enumeiated in the said 
'schedule that it shall hom the date of tho notice Govei nor may 
be deemed to be included in the snid schedule foi r l«n <■* any biid 
such close season as may be named in tho notice m bC h e dule to 
as applicable to it and may fi om time to time altei be deemed lo lx* 
or amend the notice in the same way as if the ,ncluded 
biid had been enumeiated in the schedule and 
thereupon the bird shall to all intents and pur¬ 
poses be deemed to be included iu the schedule for 
the close season assigned to it in the said notice. 

o. Except as hereinafter mentioned any per- Killing&c. of 
son who shall kill. wouud or take any of the birds [’iVtlo during 
enumerated in the second schedule to this close season, 
Ordinance or any oy-ti 1 - or tm tie dui iirg the close ® 1 J^ ncc Against 
season foi the same, oi shall lake the eggs or nest' ,nHn< e - 
of any such bird, dining the said season oi shall 
bale in his possesion any such bird killed, 
wounded or taken or any eggs oi nest taken 
a 6 -aforesaid or shall have iu his possession un> 
turtle or oyster during the close season for 
the same shall lx* guilty of an oifence against this 
Ordinance. 

H. An> person who shall take oi destroy any Absolute 
turtle or tui tie eggs on land, or shall lm\o ill his Iin^otOirfle 
possession any Mich turtle or tuile egg- taken as and tuiile eggs, 
aforesaid, shall b * guilty of an offence against 
this Ordinance. 


7. Where any person shall lia\ e in hi- poshes- Onus oi prool in 
sion any bird, or an\ part of a bird, oi the eggs <>i P® 1 *' 11 *! io . 
any bird specified in the first schedule to this 
Ordinance or any turtle or turtle eggs, or shall 
m any year after the third day of the commence¬ 
ment and before the end oi the close season foi 


any bird enumeiated m the second schedule to 
this Ordinance* or for turtle or oysters have in ins 
possession any such bird, turtle oi ousters or the 
eggs of any bird as aforesaid or any part thereof 
or shall in any year, after the third day after 
the commencement and before the end of the 
close season for turtle ex [rose any tmtle for sale, 
it shall be on him to show in nnsvvei to any charge 
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mado against him under this Ordinanco, that the 
bird (being one of those euumciated in the first 
schedule) was hilled, wounded or taken or that 
the turtle eggs wcie takcu befoie tlio passing of 
thU Ordinance, 01 out of the Colony, or that the 
biul (being one oi those enumerated in the second 
schedule) or the turtle or oysters was or weie 
killed, wounded or taken out of the Colony or 
betoic the commencement of the close season in 
which he has the bird 01 turtle 01 oysters in his 
possession. 

Ofleijce to 8. Any person who shall take, kill, sell or 

otlebsThaniOlK purchase a tuitle of le&s weight than twenty 
weight pounds shall be guilty of an vdlenco against this 

Ordinance. 


Mode of dealing U. Where any person is found olfending 
touncfolle^Iding, a K^inst this Uidinance it shall be lawful for any 
1 other prison to require him to gi\e his name, 
description and place of abode ; ami if he does not 
truly give his name, description and place oi 
abode, he shall be guilty of an offence against 
this Oidinance, and shall in additiou to any other 
penalty to w hick he is liable under this Ordinance, 
incur a peuaitv not exceeding live pounds. 


Offences against 
Oirlinancp 
punishable on 
Suomi dry 
conviction. 


10. (1) Every person guilty of an olfenee 
under the provisions of this Ordinance shall 
on conviction befoie a magistrate be liable to 
a penalty not exceeding five pounds and in default 
to imprisonment with or without haul labour for 
any tern not exceeding three months 


(2) All proceedings for the recovery of 
penalties shall subject to the provisions of this 
Ordinance be accoiding to any Law for the time 
being in force respecting the procedure before 
justices or magistrates. 


Half of penalty 11. Hall* of any fine imposed under this 
logo to informer, ordinance shall go to the informer. 

Where offences 12. Any offence against this Ordinanco may 
may be beard. be eu q lt j ret i heard and determined in any Police 
District. 


Ft°T? e S ure i^* bird, fish, oyster, turtle, or turtle 

reLpectof which e S8 b » °. r P«*rt thereof in respect of which 
»conviction a conviction cakes place under this Ordinance 
takes place. shall be forfeited to His Majesty. 

Governor may 14, Notwithstanding anything in this Ordi- 

M?or l uance > the Governor in Council may by writing 
frdentific pur- under hi& hand for such time und subject to such 
P 0868, conditions as he thinks fit authorize any person 

for scientific purposes to kill or take any bird 
enumerated in either of the schedules to this 
Ordinance or the eggs or nest of any such bird. 
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15, In any proceeding under this Ordinance 
the defendant may tender himself, and t>o “ witness! 
examined as a witness in his own behalf, in tho 
same way, aud '»ubiecfc to tho same rule** a** any 
other person. 


FIRST SCHEDULE. 

Local and other names. 

Cuckoo—Manioc-Rain Bird 
Flycatchor 
Gaulding—Grey 
Gaulding—Lai go Blue 
Gaulding—Small Blue 
Gaulding—Small Green 
Gaulding—White 

Humming Bird, Ciester—Doctor Bird 
„ „ Gi*een Throated 

„ ,, Ruby Tluoatcd 

House wren 
King Fisher 

Mistletoe Bird—Yellow Breast 

Mocking Bird 

Molasses Biid 

Pi pperie—Crested 

Pippetie—Hawk Beater 

Redbreast 

Redstart 

Soufriere Bird 

Tick Bird 

Trembleur. 


SECOND SCHEDULE. 

Local and other names. 

Wild Pigeon or Rainier 

Mountain Dove or Tourterellc 

Gioimd Dove or Ortolan 

Every otlier species of Wild Pigeon or Dovo 

Parrot 

Quail. 
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THE NAUDET PATENT PROCESS FOR 
EXTRACTING* AND PURIFYING CANE 
JUICE. 

In lorwnrtling the following notes on a new process of 
sugar extaolion. Mr. Hoboit Haney, M.I. Mech. M, writes to 
the Imperial Commissioner of Agrieiiltuie as follows: 

‘I herewith enclose you a sketeli of anew process which 
we haA r o tested in Madeira, whereby we expect greatly to 
increase the extinction of sugar fiom the eane. and, at the 
same time, to simplify the manufacture and reduce the amount 
of machinery in tlic factory . 

I have received the older for a large plant, to treat <500 
tons of cane pci da>, for the island of Trinidad, which should 
be at work about this time next >ear, when I trust I shall he 
able to publish reliable tig tires as regards the saving to lie 
effected by the adoption of this process': 

This process, as applied to the cane, is designed to trout 
^ingle-crushed megnsh, which, after extraction in the battery, 
is recrushed by a second mill for Anal use as fuel 

The process is essentially a systematic washing, or macera¬ 
tion of megass in a battery of eight or more cells, in combination 
wdth the filtration of the total output of juice. A centrifugal 
pump, exterior to the battery, constitutes an apparatus for 
forced filtration, and includes 

Two pipe mains, with suction ami delivery \al\e-con- 
nexionp to each cell. 

Two straining boxes, for separating oush-eiish. 

A compensating tank Fm equalizing the pressuie in the 

cell. 

Two juice heaters, woikod alternately. 

pHjThation or mmkd mua* juk k. 

Kach cell, in turn, is filled with ficsli megass from the 
eane mill whilst ihe equivalent yiehl of mill juice is being 
limed and heated. The hot juice, w ith the suspended impurities, 
is then added to the cell, and the latter connected to the 
pump. Filtration is complete in fiom thiee to ll\e minutes, 
when the bulk of themill juice can pass at once to the evil pot ator. 
This filtration is effected by drawing the juice fiom the 
bottom oi a cell, i>uraping it through a heater, and leturning 
it to the top of the same cell. The motion of the circulated 
juice is. tlieiefoie. downward through the cell of megass and 
upward through the extei ior part of the circuit. 

In the meantime, the next cell of the battery has been 
filled w r ith megass, and another portion of juice limed and 
heated. 

The pum^i-eireuit is therefoie shunted to this cell, and 
filtration effected as before. These operations aie repeated 
round the battery so that the entire output of the cane mill 
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passes into tlxo battory. Tho Nnndel cells form a battery of 
mega^s filter-, each of which is in operation foi about five 
minute-, so that the filtering nicrlium is always fresh. 

Ml («A^ M \< till \TH>N. 

In the pi eroding process of liltralion, the two pioducls 
of the cane mill aie i e-uni fed m the cells of the buttery, mu!, 
after the fllteierl juice is withdrawn iiom any one cell, the 
lesidnnl nu?a^s leimins saturated with this juice. The 
recovery of this ’fiee* juice by systematic macei a lion imme¬ 
diately follows whereby the sugar normally present in the 
oiiginal mo^iss likewise extracted* The eight cells form 
a circuit, the bottom ol each cell communicating w ith the top 
of tho next. TJio liquid contents of the cells can, therefore, bo 
displaced fumi < ell to cell louud the battery, while the megnhs 
icmain- btaliouuiy in each cell. This displacement is elfecled 
b> iuUoducing water undei pressute, and subsequently 
compressed air <o any cell al a time. The saturated (sweet) 
meuraso, from which filtered mill juice ha* Open w it lull awn, is 
succob&hely hnmeised in seven distinct macei at ion liquids 
(i.o M mixture^ of juice and water) of diminishing densities, ami 
finally leeches fiesli water to remove the last trace of sugai. 

This final wash-water i& thou displaced, or driven forward, 
by compiesscd air into the next cell, and tho exhausted nioguss 
is discharged from the bottom of tho cell, and delivered to the 
re-crushing mill. 

Tne new piocess dispenses with all existing methods of 
treating the juice between the mill and the cniporutor. The 
entire output of juice is filteied, and that of the megasb is 
macerated. Tho Naudet apparatus does not occupy much space 
and tlio operations, when once clearly understood, are simple 
and clean. Being essentially a scientific method, its successful 
application can onlj' bo ensured in factories where chemical 
control is adopted. Being alto a continuous treatment, day and 
night work is absolutely essential. 

The adoption of this process would relievo existing milih of 
all excessive sti a in, as it is quite unncccbsary to exceed 05 per 
cent, extraction of juice by the mill, A powerful second mill is, 
however, required for re-crushing the wet exhausted mogass 
when discharged from the battery. 

The results of analyses of the tinal megnbs aud wiibtc- 
w T aters indicate that the losb of sugar by thib new method of 
extinction is loss than 1 per cent, on weight of cane ; and that 
the dilution of the normal juice is about half of that required 
by the usual method ot maceration by spiayiug tin* mogass 
with w ater between tho mills. 

The following additioiiulinformafciou relating to the Naudet 
process, taken from the Consular Report on the trade of 
Madeira for 1902, appeared in the Ayricnltaral News, Vol. tt, 
p. 390:— 

The entire cane crop of the island last year was roughly 
estimated at 21,000 tons, valued at £57,000, of which amount 
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6,000 ton* were converted into sugar and the remainder into 
cane -.pint ioi local consumption. All llumiuc turned into Minin' 
mi mamifaetiued by Main let's diltusion pi moss and the results 
obtained sui passed the* manufacturers expectations. Tilt* 
manufactory in question is, F am tohU tlic only cane factory in 
tlio 110111 ! wlioto this pioeoss has been tiled, nnd by it the 
saccharine matter in the cane is almost entirely extiactod, and 
the mauulni-tuiing expenses also considerably reduced. 

Rxhaustive experiments iv('i‘<' made by the Nandet 
piocebs for cxtiacting tin' sugar which is contained in the 
mogass or cane waste. This pioeess has been tried with 
excellent lesults in beet lactorie», but bad never belore been 
attempted nith cam*. The Nandet patent consists in the 
diffusion ol the megass by means of a lorrod calculation. The 
cane is ciushcd in the ordinary luannei and the megass, ivliieh 
still contains a large amount ol sugar which cannot be 
extracted by mill powei, is then bent into a batteiy ol 
dilTusois and veiy nearly all the sugar is diawn by means ol 
a ccutvilugul pump which sucks the sweetened water from the 
bottom dillusor and forces it through a speci il heater and t lienee 
to the top ol the same diffuser. The juice is not only sterilised 
by being brought to boiling point but is also clarified at (lie 
same time. The difleirnee between this and the ordinary 
diffusion plant is that the cane is not cut into chips but 
crushed, and that the megass loses none of its propet ties ns 
1 uel. Tlu> battery, also, instead of consisting, proportionally, ol 
1 ivehe to fourteen ditTnsors need ouly consist of eight or nine. 
By Naudet’s process tlio juice likewise attains a higher density 
than by the ordinal y process of manufacture. 
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Indies,’ pp. 1-17. Pi iee 2d. Post fveo, 2Jrf. 
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(For fnll list of Agents, see last page of cover.) 



TREATING PLANT TOPS AND CUTTINGS WITH 
GERMICIDES BEFORE PLANTING. 

The following was published as nil appendix to the liejjorl 
on the Sit (/ar-cane Kx'jwrimvnlH m the Leeward fdandn, 1002-3 
(Part I.J 

In consequence of Uie \ iow s put forward by Mr. A. llowaid, 
in a pai>er on the 1 Field treatment of cane cuttings in reference 
to fungoid diseases 1 , in the \Vu>l Indian Bulletin , Vol. IU, p. 78, 
experiments were made on Cassada (to rden estate in treating 
a number of cane tops and cuttings with germicides after the 
manner indicated by the paper in question. 

In each experiment 100 * plants’ oi cuttings' weio planted, 
in addition to a series which remained untreated; three methods 
of treatment were adopted and the experiments stand thus* 

(1) Untreated. 

(2) Treated with Boideaux mixlnic. (2 hours) 

(8) Ends tarred. 

0) Tionled witli Bordeaux mixture and the ends tarred. 

Of these t()0 weie planted nearly vertically at such a depth 
Unit the ends were colored with mould. Another 100 weie 
planted neatly vertically, but the ends were left uncovered. 
A third 100 were planted flat: thus making twelve experiments. 
Those twelve experiments were carried out in one case with 
tops, and in the other case with cuttings. 

Planting took place on Decemlier 20, 1002, anil the immljer 
of growing plants was checked weekly from the second week 
after planting up to the sixth week, when observations weio 
discontinued. The rainfall for tho six weeks under exiierimcnt 
was 1*41 inches as follows : -1st. week, *02 inches; 2nd. week, 
0 inches; 3rd. week, *45 inches ; ith. week, *33 inches; 5th. 
week, *21 inches; 0th. week, *37 inches. 

The results in tabular form are as follows : - 

‘Cmtnus relei to plot cs oi the stem ol the wuie w Inch do nut Include 
tin* main giowhig point, Those poll ions which include the main mow mu 
point arc lHmert to <ts 4 top*C 



EXPERIMENTS WITH TOPS. 
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EXPERIMENTS WITH CUTTINGS. 
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Bordeaux mixture and ends tarred .I 0 112 1 27 48 371 0 0 15 30 15 





102 


Thu results arc nunu striking if shown in <1 in gram malic 
ioriii as lotions, tin* diagiams gi\iin* tin* position of alfaiis on 
the sixth work aiten* planting, the length of Him* being piopor- 
1 tonal to the number of plants iix mg : 

(a) Minis covered. 

(1>) Minis uncovered. 

(<■) Planted Hat. 


l r iili caU*d l 
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U 

Hoi doan\ j al 
mlxtuio and-! h] 
ends tauod l c 


Uniiealol M 

U 


Hoi doan\ 
moduli' ^ 


f«» 

h 


f a 

Knds tailed I{ 
I o 


Hmdoaux 
mixliue and! 
ends till ud [ t 


fi l . 


20 


TOPS. 

10 00 


iSO 


I I III III I). I III 
11 uiN n iwiii 

100 


rUTTINUS. 


The first thing evident is the superiority of tops over 
cuttings. 

Lt is next clearly < vddont that in these experiments Bordeaux 
mixture was l>y far the most efficient agent in pieserving the 
life of the portions of cane planted, and ensuring the growth 
of the buds. 



The results may be briefly summed up thus : — 

Bowl why nurture.- This is the most efficient. oC the agents 
experimented with, it-> influence being most strongly marked 
when * cuttings' me used foi plants. Without it, i.e„ of the 
untreated cuttings, less than 20 per cont. survhed, while 7.1 pei 
cent, of treated cuttings grew. With top-- thus treated 00 per 
cent, grew, while 01 percent, of untieated ones survived. 

Tarring the ends. -This was of no benefit in connexion with 
tops, and of but very slight benefit with cuttings. 

Bordeaux mirturv and tarring the ends. —This tieatment 
did not produce any belter, or e\en such good lesults as those* 
obtained fiom the tr-o of Bordeaux mixtme only. 

From which we conclude that Bordeaux mixtiue, when used 
alone, is an efficacious agent in preserving cano top** and cuttings 
until they germinate : that the treatment is particulnily useful 
where cuttings arc used and a high mortality may be feared, 
and that this tieatment will probably be useful when drought 
may be feared oi w heie ennes are planted in areas liable to 
fungoid attack. 

As legal ds the manner of planting, the liest results were 
obtained fiom i lie veiticnl planting wlieietho ends woiecovered. 
Lining the ends uncoveicd appears lobe prejudicial, while the 
growth from flat planting is not so favourable, except in one 
ease, as vertical planting with Hie ends covered. 


FURTHER NOTES ON WEST INDIAN FODDER 
PLANTS. 

The notes in the following pages on \aiions West Indian 
fodder plants me published to supplement the paper by the 
Hon. Kinncis Watts B.Se., F.I.C., F.C.S., in the Wist Indian 
Bulletin (Vol. Ill, ]>p. 3 >3-02). They consist of results of 
analyses of Jamaican foddeis by Mr. II. IF. Cousins, M.A., 
F.O.S, Government Analytical and Agricultural Chemist, 
Jamaica, published in the issue of the Bulletin of the De}Kirt - 
menl of Agriculture, Jamaica, for November 1003; of extracts 
from the 1Report* of the Agricultural WtnJc in the Botanie 
Gardens and the Government Laboratory, British Guiana; 
and of notes fiom a paper in the Bulletin of the Imperial 
Institute (Vol. II, no. 1.) entitled: 'Fodder and lawn grasses 
suitable for cultivation in West Africa/ 

In the paper in the Bulletin of the Imperial Institute the 
following introductory remarks are made on the cultivation of 
fodder plants: — 
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hi all agricultural countries n tegular and adequate 
supply of fodder for horses and cattle is a matter ofgient 
impoitanco, and in many temperate climates a definite poi lion 
ot the farm or estate is almost invamhly devoted to i.iising 
graces or other fodder, in pint to supply tlie wants of the 
summer and in part to be preserved for use during the winter. 
In 1 he 1 topics the extent to which this piaetiee should be adopted 
depends hugely oil elimatie eomlitions and the ehnracter and 
(puuitity available of tho w ild grasses. In places when 1 theie 
is no long-continued dry season, fresh fodder any be obtain¬ 
able all the year tluough, and the provision of a stole of food 
is, in ordinary seasons, unneeessaiy. Where, how ever, theie 
are lvoll marked wet and dry seasons, it is often as requisite to 
make pio\ision for the latter as for a. winter. 

This is commonly effected by the proscrwition as liny or 
ensilage—of foddei grown during the wet season, or by the 
cultivation of grasses which jield eiops dining the dry season. 

The question whether hay or ensilage is the more advan¬ 
tageous for tropienl countries is one on which opinion differs. 
Where the grosses to be preserved attain their most nutritious 
stage at the on*ct of the dry reason, haymaking, which is 
simple and inexpensive, may bo recommended On tho other 
hand, where the grasses ripen during the wet season, haymak¬ 
ing is practically Impossible, and ensilage should be resorted to. 
No general rule of universal npplieaLion can be laid clown, the 
question is one to be solved experimentally for each locality 
with due regard to elimatie seasons, the ripening periods of the 
grasses, and the relative expense of production, keeping pow r er 
and nutritive value of the products. The second method sug¬ 
gested of securing fodder during the dry season, namely, by the 
cultivation of grasses which yield crops at that time, is one of 
great practical imixrrtanco. On tho sugar estates in Barbados, 
to tnke an actual example, a definite area is commonly maintained 
in a grass known locally as ‘ sour grass’ (An(h' 0 }) 0 (/on prr/ioms), 
which thrives and furnishes excellent crops during the dry 

season when all other fodder is scarce. This grass.lias 

already boon recorded fiom West Africa, and is well worth) 
of careful attention. 

To turn now to tho particular ease of West Africa, the 
problems to be solved me : Tho provision of a supply ol Ibdder 
dining (l) the wet season; and (2) the dry season, the hitler 
being either ensilage, hay, or grasses which yield crops during 
this time. The plants to be employed must peiforce be cither 
native or introduced, but in the liist instance attention should 
be directed to the former, as their presence is proof of their 
suitability to the local conditions of ^oil and climate. West 
Africa is fortunately already well supplied with grasses of 
known value, and some, for example, Guinea grass, have been 
distributed thence throughout almost all the tropics, anil are 
universally held in high esteem. The fact of the country 
possessing many wild grasses of known feeding value should 
not be regarded as rendering it unnecessary to take further 
steps to secure a supply of fodder. Adverse seasons or other 
abnormal conditions may render the Supply inadequate, or 
costly, and the experience of other parts of the world has 




shown that it is often more economical to cultivate the best 
glasses rather than to roly on indigenous sninces of supply . 

Wherevei possible, oxpeiimonts should be made todetei- 
inine the feeding value ol the glasses. Tin* composition of 
n particular glass v.uies sometimes voiy < onsideiably in 
dilteient distiicts of the same coimtiy, and in (ollecting 
specimens the locdily should be caielull> noted with each, in 
the hope of ascertaining the conditions necessary to pioducing 
grass of the greatest uutiitive value. When it is necp'-sni.v to 
attempt to introduce other glasses, small plots of each only 
should at first be giown, at Experiment or Botanic Stations, or 
in other places whoio tlioy "will be well looked altei, and 
preferably in as imuij paits of the countiy as possible to test 
theii suitability to vanous conditions. 

Having obtained by the selection ol the native glasses 
or by the experimental cullivalion of iutiodwed glasses, 
a number woil adapted to local conditions, of high mitiitive 
value, palatable, and capable oi affording foddei at all seasons 
of the year, it remains to cultivate them to the gieatost advan¬ 
tage. When it is intended to allow cattle to gmzo on the 
grasses, hedges of some kind aio usually desirable, so that 
the animals may be excluded at times when by too close 
grazing they would do harm. Trees should also be planted 
over the la nil lonifoid simile to the cattle dining the heat of 
the day; one of the best trees lor this pin pose is the well- 
known saman, guango, oi tain tree (J^f/iuolobnua Sametn), 
which affords a grateful shade, and in addition bears large 
quantities of ilesliy pods much appreciated by cattle lor food. 

(trusses, like other crops, cannot be leaped and removed 
continually without impoverishing the boil, and bom time to 
time, especially on poor soilb, applications of manure will be 
required. 

Periodical tillage and weeding will also be requited to 
keep the land in good order and to prevent the grow til of the 
woody weeds or ‘ bush ' which spiing up so lupidly in tropical 
countiies. Beyond these general pioeaulions. grass cultivation 
in the tropics zequiies no greater caio than in temperate 
countries, but it is very important, especially in starting new 
cultivations, to give the preference to a grass which is hardy, 
and covers the giound well to the exclusion of other specie s, 
rather than to one of, perhaps, a slightly higher nutritive 
value, but requiring great care and attention to enable it to 
hold its own. 

Among tlio grasses referred to in this paper are: Guinea 
grass (Paniciim minimum)* Para grass (Panicum muticiun ), 
Barbados sour glass (A ndropoyon pcrhisiut), Jamaica pimento 
grass (Stenolaphrum americuiutm), Bahama grass (Cynodon 
Dactylon ), Jamaica sour gra^s (Panpctlum diilichum), and the 
sugar-cane {jUttcthamm ojjmnavum ). 

‘This list contains so many of what are regarded in other 
part* of the tropic* as the most generally useful fodder plants 
that it would not appear necessary at present to seek elsewhere 
for other species until these have been thoroughly tested. 
Many of them are already held in high esteem in West Africa. 
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‘Amongst tho perennial grasses mentioned, Guinea grass 
is undoubtedly the most inipniiant For general pm pose's. |( U 
of hit*h nut rili\o \aluc, icsponds readily to cult ivat ion, is hanh , 
and thrives from (he soa-hwol to ele\ aiions ot* 1,01)0 to .*3,000 
feet. 

•Para glass is (specially to lx 1 recommended as a peimn 
neat glass foi swatnp.v localities 

b In dry regions, and on pool soils, A mtrnpot/nn p/r/usn-* 
and SI mot a phvmn aimnciiinnn a\ ill tlni\e and > icld good 
ciops. and the Conner will bo found ol groat \aluo in di\ 
seasons, whilst Ct/mulon Ihtthilon will grow in Mich cxlicme 
situations as sand just abo\o lngh-watm inaik, 01 rubbish 
heaps, and withstand most so\oie dioughts 

Mr. Cousins* results of analyse* ol Guinea glass (Paninnn 
)nfuvhninii) t i*ara glass (Paninnn umtinnn), pimento glass 
(Simula ph nan ainrricaiunu ). miscellaneous past me 1 glasses, 
Spanish noodle (Halt a* tnwuntha), hi cad-nut foddoi 
uli(aHlnim\ lauioou (7Vup/m turn n\umt\i\iu\ guango 01 L anian 
pods (]*ith<calobunn Nauitui)* aio as follow*. Tin 1 chemical 
analyses are all the work of Mr, II. S. Hammond. Assistant 
Chemist, Jamaica 


(ilMNKV <ut\ss 
(Paninnn maximum). 

This is without question tho most valuable general-pur]lost 1 
fodder grown in Jamaica, and like most of our piodiicts shows 
groat variation according to the district and soil upon which it 
ib grown. Samples fiom live paiishes have been analysed Of 
these, that from St. Ann holds the first place, followed !>} that 
from llanovor. Tlii 1 Manchester grass shows an inferior 
quality, while that from St. Mary, although considered a good 
grass for the district and genuine Guinea grass, isdccidcdly the 
most inferior of the five. 

The grass from St. Mary is little better than good oat- 
straw in feeding value, while such grass as that obtained from 
St. Ann is quite equal to good timothy grass in general 
feeding value. 

The effect of iirigation, inanities and the pel iod of 
ripening hn\e still to be aseeilained. There is e\idently 
a reduction in the amides, owing to their elaboration into (be 
more valuable albuminoids, with the ripening of the plant, 
although this is probably associated with an increase in the 
* bone * or indigestible stem and fibre of the grass. 

Guinea grass is most susceptible to manuring, and wheio 
grass is valuable it should pay to tieat the grass pieces 
liberally in this lespi^t when they show signs ol exhaustion. 



Hav. Sun Diied. I Dry* Matin at 100 
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FARA GR4bS 
(Panivum muticmn). 


Constituents. 

A. St. Ann. 

B. Hanover. 

Sun 

Dried. 

Diy. 

Hiiu 

Dried. 

Dry. 

Moisture . 

12*57 


11-01 

. 

Fat, wax, etc. 

0 80 

0-01 

0-11 

0 52 

Albuminoids 

5-61 

014 

5-85 

6-87 

Amides . 

1-57 

1-81 

5-13 

0 03 

Total nitrogenous matter 

7-21 

8-25 

10 08 

12 90 

Carbohydiates 

40-60 

40-51 

33 25 

30-08 

Fibre . 

88 08 

37-83 

88-03 

30-87 

Ash. 

5-08 

0-50 

0-10 

7-03 

Potash 

. 

0-50 

... 

0 70 

Lime . 

M • 

0-00 

i 

o-io 

Phosphoi ic acid ... 

, . 

0 47 

. 

0-11 


Hoit* again we see marked variation in the composition of 
the *-81110 grass grown ill two different bit nations and districts. 
The Hanover Para grass shows a very high feeding quality. 
For growing stock and milk production the Para grass shows 
a decided superiority to the Uuiuea grass grown under the 
same conditions. The nitrogenous constituents are in a most 
favourable proportion. This grass is undoubtedly of high 
value in those districts to which it is well suited. 


PIMENTO GRASS 

(Sten otaphnnn a m erica mtm ). 


Constituents. 

Dried at 
100 C. 

Sun Dried. 

Green. 

Moisture . 

... 

15-75 

80-78 

Fat, wax, etc. . 

1-04 

1-38 

0-32 

Albuminoid*-. 

7*23 

0-12 

1-38 

Amides . 

1*87 

114 

0-28 

Total nitrogenous matter ... 

8-02 

7-20 

1-fltt 

Carbohydrates . 

48-58 

40-03 

0-33 

Fibre . 

8313 

27-01 

0-37 

Ash 

8-03 

0-77 

1-54 

Potash . 

0-70 

... 


Lime. 

0-00 

... 


Phosphoric acid . 

0-58 

... 
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This grass came from St. Aon and does not compare with 
either of the two preceding species as a source of large crops of 
luxuriant growth. It is, however, a valuable common gra=-s 
This sample appears to be slightly inferior in feeding quality to 
the common grass of the same species lroni Westmoreland, of 
which Mr. Cradwiek speaks so highly. 


MISCEIXANIflOUS PASTUHH GRAbHKH PROM WRhTMOPKI AND. 



Common Grass. 

(In flower.) 

Corn Grass. 
(Flow cring.) 


A. 

p 

1. 

Constituents. 

01 
• pH 

PH 

0 

0 

nj 

& 

d 

0 

o 

o 

1—1 

tj 

'd 

O) 

'C 

0 

.8 

Sh 

Q 

a 

H 

X 

d 

o 

O 

o 

P 

fiC 

'd 

.2 

q 

i 

i 

Q 

d 

d 

X 

Dried at 100° O. 

Moisture 

18-10 

... 

1308 

.. 

1103 

. 

Fat. wav, etc., 

1-08 

1*21 

0-10 

0-57 

1-30 

1-55 

Albuminoids . 

8-02 

9*21 

8-30 

9*61 

7-77 

8-82 

Amides 

128 

112 

0 33 

0-31) 

1-38 

1-S0 

Total nitrogenous \ 
matter J 

9*25 

1000 

8-01) 

10-00 

0-33 

10-02 

Caiboliydrutos 

12-22 

18-01 

18-15 

to-on 

83-37 1 

40-17 

Fibre . 

27*52 

31-70 

27-21 

81-82 

32-78 

37-17 

Ash 

9*71 

7 70 

7-10 

8-10 

0-21 

10-10 

Potash . 

.. 

1-31 

... 

1-12 

... 

2-07' 

Lime 

... 

0-18 

• • 

0-18 

... 

0-70 

1 

Phosphoric acid .. 

... 

o-o.» 

... 

0-78 

... 

0-57 1 


With reference to the 4 Common grass \ of which he sent 
two samples, Mr. Cradwick writes :— 

4 This is the best permanent pasture, probably, in the world. 
I have a Ally which gets 5 quarts of corn or oats a day and 
the tenth share of about 8 acres of this pasture and is as 
fat as a mole; she works as a rule three or four days a week, and 
is always in show condition. Commons around Knockalva an' 
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e<|iial to Guinea grass if kept clean, which very few are, I am 
sorry to say, always, of course, excepting Knockalva.’ 

And with reference to * Corn grass ’ 

4 A very fine feeding for young brood, and ont-of-condition 
stock : nearly as good as Spanish needle.' 

SPANISH NRUDliK 

(Jiidens leucaiifha). 


Constituents. j 

1 

I 

j 

Dried at L . , 

100” C. j Sn1lI)l '• 

1 

i 

Green. > 

i 

i 

Moisture .. . 

1 

i 

15-83 

90-01 

Pat, .■ 

l 

1-5-1 ' 

1-80 

0-15 

i 

1 

Albuminoids.j 

10-91 j 

9-19 

1-09 

i 

Amides .j 

0-91 

0-78 

009 

i 

Total nitrogenous matter ...j 

11-82 

0-95 

1-18 

Carbohydrates . 

38-50 

28-24 

3-30 

Fibre . 

88-34 

82-27 

3-83 

Ash . 

14-74 

12*41 

1-47 

Potash . 

3-80 

... 

... 

Lime. 

1*04 

... 

... 

Phosphoric acid . 

0-54 

... 

... 


Mr. Cradwick who sent this sample writes: - 

‘ I find from actual experience that Spanish needle is 
splendid feeding for horses off condition, picking them up very 
rapidly; it acts as a slight purgative and for a horse in poor 
condition suffering from worms, etc., is a wonderful fodder. 
All horses eat it greedily.* 

The analysis supports this claim. The proportion of flesh- 
producing albuminoids is high, decidedly in excess of any of the 
fodders previously reported upon. This plant grows freely in 
many banana plantations in St. Mary and would form an 
admirable addition to the local Guinea- grass as a food for stock. 
It has been fouud excellent as a green manure oil banana 
properties, 
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I HIM AD-NUT FODDER 
(Brosinium Alica&lriuii), 


Constituents. 

Dried at 

100° u. 

Sun Dried. 

Croon. | 

Moisture . 


15*80 

1 

01*08 i 

Fat, wax, etc. 

3*15 

2*02 

1-23 ! 

| 

Albuminoids .. . 

10*09 

8*99 

4*10 

Amides. 

3*02 

3*05 

1*41 

Total nitrogenous matter ... 

14*31 

12*04 

5*57 

Carbohydrates . 

49*22 

41*45 

10*15 

Fibre . 

25*57 

21*51 

0*05 

Ash . 

7*75 

0*52 

3*02 

Potash . 

0*72 

.. 


Lime. 

| 108 


... 

Phosphoric acid ... 

0-50 

I 

i_ 


This is a valuable fodder-product. 

It is, for 

a tropical 


fodder, unusually rich in nitrogenous matter and deservedly 
holds a high place as a food for stock. The sample came from 
St. Ann where it grows freely. 


BAALOON 

(Trophits americaiui). 


Constituents. 

St. i 

iun. 

Westmoreland. 

Sun 

Dried. 

Dried at 
100° C. 

Sun 

Dried. 

Dried at 
100° C. 

Moisture . 

11*12 


11*00 


Fat, wax, etc. . 

5-04 

5*87 

410 

4*63 

Albuminoids 

8*49 

0-89 

12-30 

18*91 

Amides . 

1*15 

1-34 

2-22 

2-51 

Total nitrogeneous matter 

9*04 

11-23 

14-52 

1(5*42 

Carbohydrates . 

41*61 

48-45 

38-9(5 

44-08 

Fibre. 

22*74 

2(5-48 

19-47 

22-03 

Ash. 

6*85 

7-07 

11-35 

12-84 

Potash . 


0-78 

. .. 

1;<53 

Lime . 


1-12 

... 

. 2;31 

Phosphoric acid 

... 

0-51 

... 

0 : 45 
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Two Fa in pies of i^moon, representing the leaves and 
young twigs of Trophi h amvvicana from St Ann and West¬ 
moreland are here compared. It is strikiug that the ramoon 
from the latter parish is very greatly superior as regards 
nitrogenous constituents. This fodder holds pride of place in 
this sei ies and must be considered of high nutritive value. 

Mr. Crndwiek, who sent this piomier sample from West¬ 
moreland writes : ‘This is a fine stimulating and strengthening 
fodder. A little ramoon and plenty of common grass form, 
from mv experience, an ideal feed for horses and mules.* 


RICE MEAL. 

Per cent. 

Moisture . 

14*11 

Fat 

0*23 

Albuminoids (crude)* 

(3*12 

(Jarboh yd ra tes 

35 01 

Fibre . 

31-32 

Ash . 

13-18 

^Containing amides 

013 


The above analysis is that of a samplo of rice meal from 
Mr. Walter Woollisoroft, of George’s plain, Westmoreland, 
w ho has established the rice industry on that property. This 
product is readily eaten by hoises and should be regarded 
rather as a substitute for corn than for oats, since it is by no 
means rich in nitrogenous constituents. 


(Pithecolobium Saman). 


Constituents. 


Moisture . 

Pat, etc. 

Albuminoids 

Amides 

Total nitrogenous mattei 

Glucose . 

Total carbohydrates 

Fibre. 

A sh ... ... ... 

Potash. 

Lime . 


Phosphoric 


Seeds. 


Natural. 
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An analysis of the guango, a* made by Professor J. B. 
Harrison, of Dmerara, was published in the Bulletin of the 
Botanical Department , 190J. p. 15 L This, as the analyst has since 
pointed out. ignoted the fact that cattle ami horses only digest 
the pods, while the seeds are excreted entire. 

In a recent report Professor Harrison has published 
so]>arate analyses of the seed and the pods, aud although the 
Demerara guaugo varies gieatly from that grown in the 
Liguanea plain in Jamaica, the main point is brought out by 
both analyses that tho pods are greatly inferior to the seeds in 
nitrogenous matter and that, in practice, the giuingo is by no 
means so rich a nitrogenous food as would appear from the 
composition of the entire fruit, seeds and pod. Our samples 
averaged pods to ^eed ab 5 to 1. 

The pods contain a good deal of glucose and a moderate 
proportion of albuminoids only. Could the seeds be ground up, 
a high-class cattlo-feod should result. One of the difficulties is 
that of the sticky consistency of the pulp of the pods, which 
would make the process of milling somewhat difficult. It is 
probable, however, that if the pods were thoioughlv dried 
before being milled, a satisfactory result would follow. 

Mr. J. Barclay, Secretary of the Jamaica Agricultural 
Society, has forwarded the following memorandum regarding 
guango:— 

* Trees diop their leaves in January. 

* Fruit ripens March to May; drops when fully ripe unless it 
is blown off by breeze. Eaten greedily by cattle and horses : 
latter, as with mangos, reject most of the seed in chewing, but 
former eat all, and seed passes through, and the droppings 
a month later may be seen covered with sprouting seedlings. 
This is by far the best w r ay indeed to establish a nursery of 
young plants to secure young seedlings. 

* Guango is a rich and cloying food, and when any other 
fodder is available cows and horses will as a rule, only eat 
a little at a time, then go to drink and eat something else. When 
plenty of water ib available at w T ill for stock, they may live on 
it almost entirely for a month to two months, drinking freely 
all the time, but if water is scarce the Reeds may then block 
the stomach or intestines and cause illness ; but ns the guangn 
does not last in season very long and ceases with the rains, 
a diet, chiefly consisting of it, is not generally continued long 
enough to do harm, as the young springing grass following is 
very laxative in effect. Some people (aurl it ought to be done 
to a much wider extent that none should be wasted) gather 
the guango and store it, feeding it for months after it is out of 
season. Tone of it, however, are wasted, and stock keepers, 
buying corn and oats at 5 s, a bushel, crush the valuable pods 
under their feet every day. There is a difficulty in curing it 
because of its saccharine content easily causing fermentation 
when it is stored, and it does not dry up and cure like corn, 
exposed to the sun in tho pod. The remedy 1 think is to enifah 
it and dry it into a meal, and it needs a hot dry place to do 
this quickly. An artificial drier should work best,’ 
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The litjnnl on ilu Afjt'it nllunal Wor/i in iht Ho ionic 
UtuvUns* IJritisli (Uliana, for 1800, gi\es further in loi iiialioii 
with icanid In the leeding value ol this tieo and contains the 
lollowing nnal> of the 1‘iuits nf s-nimn : 


In fit 

i slate. 

Diielal 180 

Wn tei 

51-OS 

0*20 

(IhlCOSt* 

I0-S5 

2115 

(aims, pcctosc, etc. 

tS-SU 

17*58 

Albuminoids p/) 

7-no 

10 11 

Oils, fats, etc. 

0-70 

1-51 

Starch and digestible libie 

18 78 

27-07 

Indigestible fibre 

2*oo 

5*85 

Mineral mallei s 

1-18 

2-81 


100-00 

100 00 

(tt) Containing nit logon 

1-10 

~ 2 81 


In composition the beans ol* this tiee, which has become 
common m the colony in the last ten years for avenue and 
shade pm pose-, ha\e about the same \alue for cattle food as 
the caroh beans {('tralonitt Sdugtta) of tin* Mcditerianeun 
ieg ion, *w liich aie luigeh used for the pui pose. They appear 
to tie \ery jmlatable. and aie eaten voraciously by hoisos, 
cattle, sheep and goals, which, when they approach a tree, 
wlieie the pods an* dropping, mu about eageily searching for 
them in ilie gras-. If gutheied and kept tree of dam]), they 
may be stoied foi a consideiable length of time without 
change of condition hi the diy districts of Jamaica, where 
the trees aie plentiful. -mil as that about Spanish Town, they 
are gdtheied as they drop and stored in bnrieN, till, in the 
course of the season** drought, the pastures dry up and 
become devoid of herbage, when they mo brought out and 
given to the cattle to eat. Though veiy sweet to the taste, 
the sugar they contain is not of a er> stallivable nature. 

In the ltiporf for 1MI0-1002 the following note on this 
tree ooetiis : 

In the Jit port foi 1SU0 the composition of the* fiuit of the 
siuum tree was gi\en. It has been pointed out to us that 
the iigurcs gi\en in that aimly-is are somewhat misleading, 
as they relate to the whole fruit, including the hard seeds 
which are voided in their ontiiety after the pods lni\r been 
oaten by cattle. The following aualybes were therefoie made 
to show the composition of the seeds and of the ilesh of the 
fiuit in their fresh state: - 


Water 

Seed". 

10-07 

Flesh. 

08*02 

Fat 

3-41) 

*87 

Albuminoids (a) 

2117 

> 8*27 

CJ lu cose 

1-57 

18*07 

Pentose, etc. 

8-31) 

8*07 

Digestible fibre 

30-77 

8*02 

Woody libro 

0 28 

1-1(5 

Mineral uiattei- 

3-31 

*02 

(n) Containing nitrogen 

100-00 

8-87 

100*00 

*82 
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The flesh of the fruit is evidently of considerable nutritive 
\ahie as legards its eontonts both of albuminoids and of 
digestible carbohydrates. The seeds, if linely ground, would 
foi m a concenlruled cattle food of fairly high value. 

KKtriT OF {' VLVI5ASH 


(( 'rexccntia Oitjeic ). 


Watei 

90*99 

Pat . 

0*11 

Albuminoids («) 

0*81 

Amides, etc. 

— 

Glucose 

0 03 

Gums, pecto-e, etc. 

0*93 

Starch and digestible fibre 

1 33 

Woody fibre .. 

1*35 

Mineral matters 

0*52 

100*00 

(</)Containing nitrogen 

“ 0129 


A fruit of low food \nlue owing to its high proportion of 
water. It is leadily eaten by cattle and forms a valuable 
adjunct to the food of milch cows from its succulent nature. 
To be used for this purpose, the fruit must be cut when about 
half grown before the shell and seeds have hardened, and be 
sliced before feeding to stock. It does not appear to be 
generally known that calabashes are valuable for this purpose, 
groat a quantity everywhere is allowed to perish. There 
are several kinds varying chiefly in size and shape. (Report 
on Af/rirulfurrd IPorA*. British Guiana. 1893-5, p. 127.) 

PUAHUOLUri hbMlHRHCTUh. 

The following figures were obtained by the analyses of 
samples of the fresh plant and of the seeds 



Plants. 

Scotls. 

Water 

78*78 

0-92 

Pat . 

*52 

2-00 

Albuminoids (a)... 

1*18 

1«*«3 

Amides (b) 

1*25 

3-0K 

Saccharose 

- 

10 90 

Glueo-e 

*36 

2-91 

(■unis, etc. 

3 01 

70 

Starch . 

- 

17-13 

Digestible fibre ... 

7*77 

JO-41 

Woody fibre . 

9*27 

11-32 

Mineral matter ... 

*86 

8-30 


100*00 

100-00 

(a) Containing nitrogen 

*189 

2-70 

lb) Containing nitrogen 

*200 

•81 

Total nitrogen ... 

•389 

3-51 


This leguminous plant glows commonly in British Guiana on 
abandoned fields and in pastures where not overshadowed by- 
other plants. Examinations of its roots have shown that they 
possees root-nodules in far greater proportion than do those of 
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any <>L the unions kind-* ol cow peas which we have examined 
hei o. From its mode ol* grow tin and mote especially on account 
ot the woody natuie ol its stems, it is not so suitable lor 
ploughing into the giound as a gieen diessing as are coi lain ol 
the \ a i ieties ol* tin 1 luttoi. 

It-* composition indicates that it h a \eiy nutntious plant, 
and <attlo me exceedingly fond of it The coolie giiT-s-culteis 
always select this plant wheie obtainable ns fodder for tin ir 
cows We found that on land at the gardens, wheie it became 
practically self-sowm, without special cultnation, U ga\e two 
crops per annum, yielding 27 toils of gieen fodder per acre. 
(/fepo/7 on Afjrintltnral 1 Voih\ Biilish Guiana. 189(5-1902 ) 

lUllAMA (.It v w s 
{L'unodon Dndylon) 

Wu extract Horn the article in the Jlullthn o / Iht Imyn'ml 
Inblitutr the following notes on Cynothm Dailylon , a glass of 
veiy common, oceunenee in these islands : 

This grass has a very w ide disti ibution, occurring in many 
tiopical, sub-tropical and oven temperate regions. It is know n 
in vaiiou* localities by a lai ge number of names, amongst those 
most generally in use being Bermuda glass (U.H.A.), Bahama 
mass. Devil grass (West Indies), Dmba (Bengal), Dub or Poub 
(N. India), Without doubt it is a useful ami \uluable grass, 
growing freely ou poor soils and waste places whore other 
grasses will not thrive, and lmviug a remarkable power of 
withstanding piotracted droughts. 

‘Ill the Southern States it is the most impoilant grass for 
pastuiage, and iu Hindustan it is prized for fodder both for 
horses and cosvs.’ 

Bermuda grass is a creeping, peieimial glass, looting at 
every node, and forms long, wity, underground stems. It 
varies in height fioin about 2 inches oil poor ground lo about 
2 feet on good soil. 

The underground stems render it voiy resistant to drought, 
but at the same time make it very dillicuit to eradicate in places 
wheie it has become established. For this reason it should 
only be grown where it is to remain permanently. 

The following analyses of this grass aie recorded by the 
United States Department of Agriculture:— 


Water 

Fresh, 
l*er cl 1 lit, 
113 

Abh . 

7'8 

Fat 

1-3 

Nitrogen free extract (starch, sugar, etc.) 

450 

Crude fibre 

190 

Albuminoids 

11-5 
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COLD STORAGE FOR FRUIT. 

At the present time tlie subject of the transport of fruit, 
nioio especially bananas, is receiving eonskloiable attention in 
the West Indies. The banana industry in Jamaica has reached 
large proportions; in the island of Trinidad efforts are being 
put forward to start a banana trade on similar lines; while iu 
Barbados the shipment of bananas may now be &aid to have 
passed the experimental stage. 

At the outlet, in the establishment of such industiios, there 
are certain to be difficulties. Among the chief of these are 
getting the fruit picked at the right stage, handled carefully, 
and packed properly. Mattel s of this soit have already been 
dealt with in the West Indian Bulletin , in the paper by the Hon. 
Win. Fawcett, B.Sc , F.L.S , on the Banana Industry in Jamaica 
(Vol. Ill, p. 153), and also in the report of Mr. W. K. Smith, of 
Trinidad, published in the present volume (p. 53). 

It ia quite understood, however, that, although careful 
handling and packing of bananas are essential to their successful 
transportation, proper attention must be paid to the conditions 
under which they are to be carried on board ship. 

One of the difficulties in the nay of the establishment of 
a fruit trade between the West Indies aud the United Kingdom 
has been the fact that, in the case of some of the islands at any 
rate, the stoamers of the Royal Mail Steam Packet Co. have 
been the only moans of shipment available, and these have not, 
of course, been specially constructed for the fruit trade. More¬ 
over, the requirements of the different islands, in connexion 
with the carriage of fruit, have not boen by any means identical. 

With the view of making available to fruit growers in these 
islands the opinions of exports connected w itih the fruit trade, as 
representing the most lecent information on the subject of the 
transportation of fruit, we publish extracts from correspon¬ 
dence betweeu the Union-Castle Mail Steamship Company, 
Limited, and their Cape Town Agency, which was recently 
published in the Cape of Good Ilope Agricultural Journal . 

In this correspondence will be found the opinions of man¬ 
agers of large fruit coucerns in the United States, who give 
their experiences in connexion with vaiious matters relating 
to the carriage of fruit. 

The whole correspondence gives a fairly complete account 
of the subject and contains much valuable information:— 

The Union-Castle Mail Steamship Company, Ltd.—to 
Cape Town Agency . 

We have given this matter our very careful consideration, 
and with a view to having all the information possible before 
us we have asked Captain McLean Wait (our representative in 
New York) to ascertain the practice in New York, both in 
regard to the shore refrigerators, the carriage on the railways, 
and the refrigeration in the steamers running to and from New 
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Voik. We Lave now received liis leport upon cold stoiago 
and the carnage of fruit in lefiigeintod cats by railway. 

Mr. Molteno has nho eon-idoi ed the mattei in the light of 
his experience at the (’ape, and the experience ol tin 1 shippcis 
u itli tlie results during the past season. 

Wo aie thoroughly eominccd tint (lie tumbles which 
have aiisen in regard to the fnihne in the case of ginpcs, and 
to a limited extent in the ease of other fmiis li*»\e been due to 
the fact tlmt the fruit, eithei when packed 01 dining transit, 
or by lying in the sun at the stations 01 at the docks, lias 
been allowed to attain a eonsidciuble tempcinture, and no 
amount of refrigeutuon uitei winds has been able to remedy 
this original fault. Air Molteno had come to this conclusion 
independently of the inhumation horn New Voik, but you will 
observe that tin* greatest stres-i is laid upon thi- point, both by 
Captain McLean Wait and by the gentlemen whom be inter¬ 
view ed. 

The mattei is so impoi Lint that we quote Captain AleLean 
Wait’s words. * The point which stmek me most dining the 
inquuies I have made, is the gieal stioss which evoijono lays 
upon keeping the fiuit cool lbi packing, and dining transit to 
lefrigerators. Xeaily all the laiiiues to out-tui n successfully 
appear to have arisen hom neglect in taking tin-, pi ecaution.’ 
Further, in tlie intei\iew with Mi Thinston 3 wlien* details will 
be found of the mannei in which the find is kept cool, out ol 
tlie sun, and only packed lute in the oxening when tlie tem¬ 
perature lias fallen to the minimum, lie says :* Air. Thuistou 
regaidb the cooling oil ol the fiuit, piioL to picking, as an 
absolute essential to successful delivei>lie says (hat if the 
fruit is packed dm mg a hot day. when it would naturally 
retain heat, no amount ol aftcr-icfngeiation will ha\o (he 
necessary piesui vative died, because, although the outside of 
the fiuit may be apparently eool, dill, the inside having 
retained the heat, a pioeess oJ decay is -et up mulct refriger¬ 
ation. 

Theie are other details m the repeat itself to which we 
would lefer you. such as the cbavadei ol the sheds in which 
tlie fruit is packed, and the best Icmperatuio at which it 
should be maintained. 

Von will recollect that Air. Dicey pointed out that hi- 
fruit had caniod without refrigeration on the railway, but in 
tho cool chamber it liatl failed. The explanation is thal iu 
transit to the rchigcratoi the boxes of fiuit had become 
thoroughly heated, and the refrigeration afterwuid- had failed 
to remedy this prime defect. 

You will observe that in all the handling of the fruit 
everything is arranged so that tho heat may be avoided as 
much as possible, in fact, the transfer of the fruit is carded out 
at night, as well as fiom the car to the ship, the fruit going 
direct from the refrigerator car to the ship’s refrigerator. 

With regard to the use of fans, upon which Air. Piekhtono 
expressed an opinion, w ? e have gone into this question and we 
are of opinion that fans are only used where the position of 
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a battery of pipes is such as to necessitate the use of a fan for 
passing nil ovei the pipes befoie passing it into the chamber, 
oi even in the chambei it>ell: but when* pi]>es are arranged 
mound. oi at the two ends of. the ehanibej, this is not 
neeess \\y, and we <annot sec any advantage iu [jutting fans in 
elianibeis so coinpleleh supplied as aio those of out steamer**. 

We «»ie giving \ny cmclul (on^ideuition to the question 
of the piopei stowage n our ( ool chambers. mid new instiac¬ 
tions .110 belli.* piepaied fui all the cugmtcis with s])ecial 
observations on paiticulai <ulangi moots in individual ships. 
These will be useful for theshoie lcfiigeiatnr abo. 

We shall also be sending out to Mr. Bin man veiy carefully 
consideied instiactions m icgatd to the mode of stowage 1 to be 
adopted as to (mmiu i a complete ciiculatinn and the mahi- 
leimncc of a umfoim temper it me in c\ei\ pait of the 
lefiigei atoi 

Kiom wliat we haw* *-aid, and from Captain Mel jean Wait's 
icport, you will peiceive the immense importance of having the 
fiuit piopcily dealt with befoie it i caches our cool chamber, 
01 e\en the cool chambei in (ho docks: but wo think it of great 
inipoilanee that you should get the Hoi tic ullural Boaid and 
the Fiuit E\poit Association to agree to haw* the fruit placed, 
foi at least two days before being shipped, in the shore 
lefrigcratoi, and this nile should appl> to all fiuit. 

We think the attention of the Cape Oi chard Company and 
Mr Pick stone should be dm wit to the considerations which wo 
have advanced above, and vve have no objection to their 
having a copy of the enclosed repoits, and. if you think Pit. of 
this letter of on is. 

We think some interest should be taken in the manage¬ 
ment of the refiigeuitor on shoio with a view to seeing that 
the proper temperature is really observed, with the pioper 
stowage so as to admit of the free oil dilation of the air at the 
bottom and lound all tin* eases being possible, and the stowage 
in the shoie refrigerator should be as loose as is possible, con¬ 
sistent with the space at your disposal. It would be the 
greatest mistake to cramp the fruit in tho shore refrigerator. 

"We piesume that it can be ananged tor the transfer of 
fiuit from the refrigerator on short* to the ship's refrigoiator 
in a way that will avoid it being done in the sun and with as 
little delay as possible. 

Mr. I)e Koch, of ‘The Vines," Constantin, has recently left 
for the Cape, lie saw the fruit here during the season, and 
was much impressed with the bad packing and poor quality ol 
some of the fruit. Tie is a member of the Constantin Fruit 
Growers' Association. Mr. Van Bi eda, of llanptville, Constantin, 
also takes an interest in this question, and can toll how fruit 
has been in tho sun before going on to the railway, and also as 
to bad packing. It would be useful if more air lioleajeouldjbe 
given to the cast's with grapes, packed with wood wool. 

Copy of the enclosed reports should be given to the Horti¬ 
cultural Board and the Fruit Export Association, with extracts 
from this letter. 
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Cn plain Me Lam Waif—In the Union-Castle Mail Nlemnnhip 
Company , Ltd. 

In reply to your letter of August 10, I beg to hand you 
a memorandum of interviews (and inspections) which I have 
had with (1) Brio Railway West Bieight Department, (2)- 
Merchants’ Refrigerating Company,(3) ManhattanRefVigoiatoi 1 
Co., (1)—Mr. C. K. Thurston, Fruit Agent, Jay Street, New 
York. 1 had also hoped to examine one or two vessels belong¬ 
ing to tiie Fruit Despatch Co, niul the Doited Fiuit Co., of tins 
city, but liavo not been successful this week. I will endeavour 
to do so next w r eek, and write you further. 

I also have the pleasure to hand yon a pamphlet, ‘ Cold 
Storage,’ published in Now York in April of this year, which 
contains, among other things, a very good description of the 
fire-proof cold store recently erected by the Merchants’ 
Refrigerating Co. in Jersey City. This is a magnificent 
installation, and is extremely well kept. 

Fans in Refrigerators. —Tlio writer learns that, up to the 
present, opinions are much divided as to the utility and 
practical value of fans in refrigerators. You will notice that 
while the Merchants* Refrigerating Co. avoid their ir-e, the 
Manhattan Cold Storage Co. (aho a large concern) think there 
is nothing like them. The Arctic Cold Storage Co., in West 
Street, do not use fans. This is a comparatively small establish¬ 
ment; while the Riverside Cold Storage Co., which is, I am 
informed, about the same size and capacity, do use them, with 
nn expansion machine, whereby no pipes are placed in the 
chambers, but the cold air i9 driven from the various concentra¬ 
tion bunkers into the storage rooms. 

I cannot flud, up to the present, that any fans are used in 
either refrigerating cat's, or in steamers’ refrigerators, but 
I hope to be bettor posted next week with regard to tho latter. 

The point which struck me most during the inquiries 
I have mode, is the great stress which everyone lays upon keep¬ 
ing the fruit cool for packing and during transit to refriger¬ 
ators. Nearly all tlvc failures to out-turn successfully appear to 
have arisen from neglect in taking this precaution. 


Intei'view with Mr. C. A. Thompson, Munagci' of Erie Railroad 

Freight Department . 

This railway brings nearly all the California fruit to New 
York, and is daily handling very considerable quantities. For 
instance, the day on which the writer made his inspection the 
company were dealing with forty cars, each averaging about 25 
tons measurement. 

The cars, for the most part, are built at Chicago, either by 
the American Car and Foundry Company, or tho Wells and 
French Company: the price the subscriber could not actually 
get at, but was informed they cost about $10,000. Somo 
carry 25 tons measurement, and some 35 tons measurement. 
The insulation is cow hair. Each car is fitted with double air- 
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tight hinged doors in the cent re of the sides, the cats are cooled by 
means of ieo bunkeis placed at each end, and filled from tin'top. 
The ice is not allowed to go light to the lloor, but the bottom 
and top of the bunker me so construe ted that a cun cut < f air is 
in constant oilculation. Tin' capacity of each hunker is fiom 
I to 1 l tons, in nccoidniuc with the si/e of the* ear 

Faun. Then* aie no fan*- e\ei used m theca is. Theicare 
two ovoihead ventilatois at each end abo\e the ice bunkeis, 
size about IS inches squue. The tempeiatme kept is fiom 
;}(i to SO F. 

The time occupied in tmnsit, from the time of the shipment 
of fruit in California to the time of deliveiy in New' Yoik, is 
about seven days. Along the track at ceitain stations supplies 
of ice are held, by nieuns of which the ice hunkers aie 
leplenished as required. 

Slomtyc oj Fruit.- The eases are stowed in ouch a maunoi 
that the eold air can ha\e access to each package. In older 
to accomplish this, it is necessary to use a good deal of light 
wood for shoring off the packages, and for building the lane 
ami nlle,\ ways by means of which the air can fully circulate. 

Diwharye of Corn.- This is always «o arranged that the 
heat may be avoided as much as possible. The goneinl custom 
is to commence work about 1 o'clock in the morning, and 
endeavour to get finished at 7 o'clock nt the latest. The fruit 
is discharged into an open-sided shed at the Krie Comi>an>'s 
premises Pier 20, New York, and is stacked, in accordance with 
marks, in blocks and alleyways so that the buyers can easily 
walk round. The lids of the top tiers of each consignment are 
opened, and the fruit exposed for inspection. The dealers aie 
supplied with a printed catalogue fiom which they can make 
their selection, and the fruit is sold from 8 o'clock to about 11 
o'clock, at which latter hour the auction is generally finished. 
The auction room is in the upper part of the building on the 
pier, so that there is no delay to the dealers. The writer was 
informed that b.y 2 o’clock in the afternoon the quay was clear 
of the morning's fruit. 

Gieat stress is laid on keeping the temperature to the 
proper mark all the way along the track, and also oil the 
manipulation of the ear ventilatois in accoidance with the state 
of the weather. The Railroad Company act upon the desiie 
and instruction of the fruit shippeis with icgard to the 
temperature to be kept. 

Mr. Thompson says that there is a movement oil foot to 
eool the ears elect!ieally, but at present it lias not been taken 
up with any enthusiam owing to difficulties which might occur 
if the train w T as side-tracked, or when accidents happen, which 
are fairly frequent in causing delays. 

The transference of the fruit for exportation from car to 
ship is dealt with very rapidly. The work is earned on during 
the eool of the evening, and the fruit goes direct from the ear 
to the ship’s refrigerator. 



interview with Ur. John Burge *s, J fanager of the Mnwlntnts 

Rifrign'ntor Company, North Moon St net, Now Vuih. 

This gentleman is in chaige of a very largo installation ol 
cold storage plant iu Now Vcnk, a building of eight stoiio- in 
height, and capable of cooling 10,001) Ions of produce at 
It) cubic feet. This company have also anothei and huger (iie- 
proof storage house in New Jeisry, capable of dealing with 
87,500 tons at 10 cubic foot, a description of which is now 
enclosed. The establishment ovei which Mr. Burgess presides, 
in North Moore Street, has been limning foi about thirteen 
years. It is fitted with the latest design of Heine's safel> 
water tube boilots, and a Pont if e\ absorption brine oil eulator, 
built at Oarbonndnls, Pa , and also has one' of tin 4 I shell-Porter 
Company’s polar absoiption machines (a design of which is 
shown cm page 191 of the pamphlet), built at Newark, New’ 
Jersey, both of which, Mr. Biugess says, give excellent economi¬ 
cal results. 

The staff leqnired to keep up the boiler and engine 
department is thtee engineers and lliiec firemen. The store is 
fitted with eku a ton* throughout, some of which are insulated 
ante-rooms of tame pattern as those entirely used in the newer 
building in New’ Jersey. 

A complete installation of oleotiio light is installed through¬ 
out the building, and the goods are handled on the floors m 
specially constructed trucks, which not only reduce the labour, 
but prevent undue shaking and knocking about of the contents 
of packages, such as eggs, fruit, etc. 

Use of Fans. —Mr. Biugess is not favoiuable to the use of 
fans in the chambers; he does not see the necessity for them. 
The writer wont through the whole of the rooms, and they 
were beautifully dry and sweet, and his attention was drawn 
to tho consignments of butter and cheese, which had been 
stored for over five months and kept in a uniform temperature 1 
the whole of the time, and Mr. Burgess had not the slightest 
anxiety but that they would come out just as fresh as the 
day they went in. Temperature, 2(T F. 

Piping. —The system of piping is shown on page 159 of the 
pamphlet. 

Cross over-head piping is not used. The insulation is ihe- 
proof,and is obtained from iron filings specially treated. 

Temperature. —Mr. Burgess handles meat, poultry and game 1 
at about L0\ eggs at HI , apples and pears at ill , mid othei soft 
fruits at about 30°, but these latter never remain vciy long iu 
the chambers. lie also lays veiy great stress upon the condi¬ 
tion in which fruit, butter, meat, etc., arc received for 
refrigeration, and insists that the heat must bo out of the 
articles before they can be preserved in the chambers success¬ 
fully. 

Uniform Temperature.—An absolutely uniform tempera¬ 
ture is also Essential and great care is taken to maintain this. 
Each room is fitted with an automatic ciieular temperature 
indicator (or clock), and the writer examined numerous cards, 
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each blowing a week’s wmk. These weie beautifully uniform 
uurl pointed to tin* fact that the cooling: plant was able to be 
nmuipuhted to a gionl uicetv. 

Mi. Ihugoss had no oxpenence ol the* stoiage oi mjihs 
but seemed to think tint a I cm pci itm o of about ;»() to 10 
ought to give good lesuK-, but be laid gient sti ss on tin 1 age 
oi the liuit u In n i( was ieeei\ed lui iodine The widei was 
\ciy nunh stunk with the absolute cleanliness ol the 
ehambeis. and the entile alwuui of odom, oi hatvgeof any 
SOI t 


Titln'iitit tnfh 1 f)\ lln'bnf (\Sfonp. ui (htnijt of flu 1 lunhttf 

fan flpji'ttfn fifth ('oiupiun/ , H7.s/ (nol Hot tifio Mm/s\ 

X< w Ytnh (Ufjj 

This is a huge icfilgeiating establishment, capable o£ 
dealing w ith about .m) 00 tons ol all kinds of stoics. The wnloi 
was taken into \aiious mom-. and saw undci lefligeialion and 
cool stoiage, meat, game, etc . butler, eggs. fish in bauds, diied 
and Liesh finds of all kinds (with tin* exception of gi ipes and 
pouches), vegetables of all kinds, and floi d pioduee such as 
i)ulbs ot lily of the \alley, .I.tpuicsc lily bulbs, and others 
of a such like natuio. 

The building is eonstiueted with eight floors, and insula¬ 
tion is mineial wool The piocess u-od is the ammonia and 
biine system, put tluough pipes placed in what they call 
•bunkei-,’ in each elnimbei, that is, the pipes ai e concent Kited 
into one spot, and not litted all immd the ehambeis. Undei 
this system, which applies only to those rooms whine it is 
necessary to keep the tempeiatme fiom about :»0 upvvaids, 
12-iuch elect lie fdiisaie used to died a nniloim tempeiatme. 

Position of Fans These are placed near the floor and 
close to the cooling pipes, and diied the air upwards to the 
roof, below which is placed a kind of false ceiling with faiily 
close-lit ting slat openings. The cold aii finds its way through 
those and by grn\ity descends, thus ensuiing the equal dis¬ 
tribution of cold air all over the chanibei The manager was 
voiy strong on this system being the best one. and altogether 
placing out of eomt the arrangement described as rusting in 
the Merchants' Refrigerating (Vmipany. Mi. Stone slid that 
he did not think that they could be successful without tin* 
fans, lie placed a high value upon theii u-e, and thought 
that where fruit and vegetables vveie concerned, the constant 
movement of air must have the best died. 

This establishment U also fitted with a large cold-air fan 
in the fhM llooi, which they eau put cm to various ehambeis as 
they might dcsiic, to freshen the atmosphere or to sweeten 
the chambers whose one particular kind of nitiele has bceu 
stored for a long period. 

There seem- to be a good deal to he said for the system, but 
the writer could not under-taud why the fans could not be 
used equally well in chambers ontiicly iitted all round wit li 
piping. These latter pipes would be, naturally, of much smaller 
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diamotn and loss liable to lockage, of which there appeals to 
he n eonsidoiable qumtity in all the chambois a\ hleli weie 
inspected. As an an^wei to this. Mi*. Slone said that when 
-pace was a great object, the bunker system enabled them 
to stow more closely, and utilize moie particularly e\eiy inch 
oi space at then command 

The plant is run by tluee wafcei-tubc boilcns, and three 
Pontitex-llcniiques machine-., built at Newaik. and put in 
under the supoi vision of the Star Kngincct ing Company, (Jon- 
sulting Engineers, of 25S, Broadway. Now Yoik. This macliine 
is very similar to the 1 shell-Pni ten, but clilleis in the way ol 
having \atioiis alterations in the litment of* \al\es. While 
cooling a full loid the consumption of iuol is la tons, and the 
labour required to upkeep the above is tluee engineers, three 
firemen, and three cleaneis 

Ton pern tures< —Meat, game, etc, a<e kept at 10: butter, 
27’; eggs, 31 : fish in barieb, 20 : dtied and fresh fiuits, from 
31 to 30 : vegetables 38 : floral produce in eases, 37 . 

With regard to the meat chambers, kept at a tempeiature 
of nrouncl about zero, the installation of piping placed within 
tlicm is suflieient to ensure what is wanted without the 
assistance of fans. 

Interview with Mr. C. h\ Thurston* late Managei of the liarl 

Fruit ('ompanUi and at presort ant o/ th( largest 
forwarding Fruit Agents in New Fork. 

This gentleman sayb that he lu\s boon dealing for tho last 
fifteen years with the growth and cairying of apples, oranges, 
pears, peaches, plums, cherries, and giapos. 

Picking of the AVinV.—This, in his judgement, lequiies tho 
greatest care, because it is ncce«saiy to distinguish between 
fruits which are for domestic purposes, ami those which are 
for exportation. If for the former, then tho fruit can he 
picked in more mature state, naturally, than if for the latter, 
where some long peiiod must elapse before it is put in the 
market; but for whichever ultimate use tho fiuit is intended, 
Mr, Thin ston is very stiongly of opinion that successful 
delivery on to the market is only attained by watching this 
point in the closest possible manner. The fruit is always 
picked very early in the morning before the sun gains any 
strength at all, and it is gathered into shallow, long boxes, 
which have the bides perfoiated with holes, about 1 \ inches in 
diameter, and capable of containing about 20 lb. of fiuit in tw'o 
layer* only, so as to prevent, as much as possible 1 , the slightest 
bruising while in transit from the orchards to the packing 
houses. The boxes are brought to the shelter of the packing 
blied, where they remain stacked up out of the sun during tho 
whole of the day, and are not packed until quite late in the 
evening when tho temperature has fallen to the minimum. 
Mr. Thurston regards the cooling off of the fruit, prior to 
packing, as an absolute essential to successful delivery. ITe says 
that if the fruit ia packed during a hot day, when it would 
naturally retain heat, uo amount of after-refrigeration will 
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have the necessary perservnth o cl feet, because, although the 
outside of the fruit may bo apparently cool, still, the inside 
having retained the heat, a process of decay is set lip under 
refrigeration. 

Packing Sheds. —These me piaclically open-air structures 
having meioly a thick roof to keep out Min and lain, and the 
■•idos left ns open as possible so as to allow all the aii to get at 
the fmit while it U being packed. The temperature of the 
packing room-i -would be that, mitmally. of the outride atmos¬ 
phere, and none of them as far ns Mr. Tliui-Ion has -,een. or 
lias ever heard of, are artificially cooled. 

Temperature in which Fruit carries best. —Mr. Thins ton 
has found that the most leliable tom pci a tore in which to 
carry fruit is 38 3 . This i-> the temperature which the fmit 
exports instruct the Ameiican Lino to maintain, and dining the 
five years he has been exporting to Covent Caulen, the lesults 
have been excellent, and indeed, aceoiding to him. failure to 
deliver in splendid order has been almost entirely absent. 

With regard to keeping this temperature on the rail cats 
during the hot months, tlieie has been a difficulty under the 
present system of cooling with iee bunkers, and although the 
ends of the ears may have been kept fiom 30° to 38 , he 
is of opinion that in tho centre it has been more like 15 . 
Notwithstanding this high jump, he lias had to leeoid but 
few' mishaps, and thinks if ho can always ensure an average 
temperatuie of 40 in the ears, and 38 in tho steamers, 
but little of his fruit will suffer. Mr Thurston lias not seen 
the necessity or value, as yet, of tiding fans in cold storage. 
He is an advocate for changing the air in the cais by opening 
the side doors and ventilators when ho can do so in cool 
weather, more especially when oranges or hard pears are 
being dealt wdth ; but the writer gathered that the points 
upon which Mr. Thuiston laid the greatest stress were—first, 
the state of the fmit when it is inched, and secondly, 
the avoidance of heat duriug tho process of picking and up 
to the time it is placed in the refrigerator cars. Tn older 
more readily to assist this, the fruit is always conveyed to, 
and loaded on, the car*- during the small hours of the 
morning, and transferred from tho cars to the ship at Now f 
York during the cool hours of tho evening or night. 


The Union-Cast!v Mail Steamship Combing, Ltd,—to 
Capetown Agency. 

With reference to tlic suggestions contained in your* letter 
of October 21 and 28 in regard to placing fans in one or two 
steamers carrying grapes in the early part of the year, w T e 
have been very desirous to meet the wishes of Mr. Dicoy and 
Mr. Fiekstone, if at all possible, and with this view W'o have hod 
a long consultation ivitli Messrs. J. & E. Hull, Ltd., w'lio are 
people who have earned out the refrigeration in the majority 
of steamers carrying fruit, and particularly that of the bteameiu 
to which Mr. Pickstone alluded and which he wnv, namely. 
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those canning bananas from Jamaica. Wo hiwo discussed 
the whole *»uhjc<t with 1 hi^ linn and our supci iutcudcnt 
cngim 4 <*i. and the result is jus( wlnt we anticipated in our 
letter to you of October l.when we pointed out that* a con¬ 
tusion had aiisen in (lie mind" ol Mi I > ick"(one and Mr. Oieey 
in le^anl to two dillcient s 4 \ stems ol »<*hige*i .it ion. Time 
is no system of leliige*ia(ion in wliich laus me* placed in the* 
clmmlKis th<*ins<»l\**s. It fans wcic placed in om chnmbe*is. 
the result would lx* to diMioj thepiesont «- l \stem ol automatic* 
ciidilation and cooling. and tmdangor the cnriying in tlm<-e* 
chambers Wo enclose a copy of a lelfci w Inch Messrs. J. <k E. 
Hall addressed to us on this Mibiect after can intei\iow\ fiom 
winch you will ob-ci \e that Lhe\ unhesitatingly nmilnnn the* 
possibility of fans m the Humbris. 

Von will lie inleue*ste*d to observe what they stale in 
regaid to the* desirability of the fmit being eooled hefenehand 
on shoio, together with theothei obseu \aliotis towards the 
latter end ol t heir letter. Vs already mentioned. this Jii m has 
a wider experience than any other in tin* canin go of fruit in 
cool chambers from eveuy part of tin* wmld. Thin* is no 
higher authority on tin* subject. Wo are* ve*iy desirous of 
assiuing Me*ssis Pickstonc* and l>icc\ that we are 4 read\ to do 
anything and e\orytliing w hicli will contribute to the* successful 
carnage* of the fiuit. mid we thcicforo elesiie* that > on should 
senet them a cop\ of this letter, as well as that of Messrs. 
J. & K. Hall 

As we lm\c already pointed out, Mr. Molte*no has given 
this question his vtiy caieful consideration, w ilh an expel ience* 
of wluit has taken place at both ends, and ho has no doubt 
that the secret ol‘ the want of success in regard to the carriage* 
of the grapes has been the 4 fact that they have bum exposed 
to high temperatures during and after picking and before they 
have been placed in the cool chamber, and that if the piopcr 
means are taken to olwiute this, tlic*re* -would be* the same 
success in ennying this fruit as with the other fruits. 

Wo again mention the experience of Mr. W. II. Lategnn, 
wlio, c»ve*n without spe*cial refi igei at ion and by t lie* adoption 
ol piccnuti ms in regard to the hour of picking and mode* of 
packing, has been uni\c»sally successful in sending his IVuil 
in the* same chambers in w liich other fruit was carried badly. 

We* wire very plca-ed to obsei ve* the tom* of Mr. Ilammers- 
lo} IleeMian's le*t1e*r in acknowledging ice*eiptofa copy ol our 
letter enclosing infonnatiem gniimel at Xeu Voile, bceause it 
evinces n grealt readiness to a-sist us in eve*i> way in this 
matter. The regulations which we ha\o drawn up in regard 
to the* mode of seeming the 4 passage 4 of the* cold air in our 
chambers by means of dunnage below and keeping airwaya 
throughout the mass in the direction of the current of the air, 
are all applicable to the stowage of the fruit in the cool cham¬ 
ber cm shore, but in the latter the air spaces around the cases 
should all bo increased so as to obviate any doubt of tlio cold 
air reaching the cases as soon ns possible* to get the lir&t heat 
i*educed. 



Messrs. d. A h\ Halt, Ltd . t<> ( r nmn-('astir Mail 
Mannshi)* C'nmprfJiJ/, Ltd. 

Wv hn\o \n en consideiing, ns jou nqucsted, the pioposnl 
to add Ians to the iefi igeiuted clumbers on boa id vour ships, 
\\lieicMii 1 'iulL t'mriod fi0111 the Fa pc. and wlieic such cham¬ 
bers aie at present cooled b\ mean-. c»f brine pipe* fixed on the 
sides and ends <>l* the eiiainbers. Wo undri stand 11 1 tiC the 
piopo-al is l)'\s( (I un the assumption that the funs will lm\e 
the effect ot ensming gieaLer uniloimity Ihioughoul the 
clumbers. 

Tlicie aic tlnee systems b\ whicli liuit is callied in 
refrigerated chambers. viz.: 

(Ij Cold ail* fioni a cool di> an machine is delivered direct 
Lu the chamber but itli special piciaiitions to pi event its 
coming 1.1 contact with the fruit until it has been tcmpcicd by 
mixing with the air alieady in the chamber As this system 
does not apply with a CO machine, it need not be further 
dealt with here. 

(*J) Biinegiids aie utianged on the -ides and ends of the 
chomhei with wooclc 11 diaphiagnis in fiontot tlieiu extending to 
within about b inches from the top and bottom of the t handier. 
The ail cooled by contact with the cold pipe-tails on account 
of its gunlei density and can only be replaced by air diawn 
in from the top of the clutmbei. consequently ail active air 
current is-et up: the cold ail passes along the floor battens 
under the cargo, lises through the eaigoand 1 elm 11s tluough 
the top opening above the diaphragm to be lo-oooled. This is 
the most pen feet system of ail uieulation. as it is entiiely 
nutomatie and continues without intermission, so long as the 
pipes are colder than the chamber It is nhv ious. howev« 1, that 
the system is limited in its application by the size of the 
elm 111 bur. and for chambers o\oi a certain width aitilicial 
di dilation is necessary as explained in system 

(*b Air is cooled b> being ciieulated by a fan o\ur a nest 
of cold brine pipes niianged externally to the chamboi and 
then delivoiod in huge \0lu111es to tlie diumber. This system 
is adopted in the ease of vei.v huge chambeis, such ns ihe com¬ 
plete ’tween decks or holds ol a xesscl. It necessitates a \eiy 
complete system of suction and c Ud ix eiy air trunks ai inngedwilh 
adjustable slide*, and as these slides ha\e to be regulated from 
time to time during the voyage as the thermometers m«> 
indicate, the ti links ha\e to be of a si/e sufficient for a man to 
rrsnvl along. 

Your chambers are of small bize, and without considering; 
for the moment any question of eon re nit net of one system over 
the other or loas of space due to air trunks, etc , w'e are Milislletl 
that the .system 2, which you have adopted, ia the best from the 
point of view of the keeping * of the fruit in good condition. 
For instance, supposing the fruit in one portion of-the chamber 
is riper than in other parts, greater heat will bo generated 
and a more energetic cooling action will be required at the 
point. By the mechanical air ciicuhiting aj^atem this will bo 
attained by the regulation of the air slides, but the attendant 
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a\ ill only do thi^ after lie has observed the indication of greater 
genemtum of heat by the chamber tliei momotevs, In chambeis 
filled as yours w illi s t \ stem 2. the moio eiicigetic cooling action 
is automatically brought into play instantaneously by even so 
slight a rise as would iinidly be obsoivable on a Iheiniomotcr. 

The diapinagms in fiontof the grids prevent any radiation 
of e\cessi\e cold against the Unit, and mo consider it is easier 
to keep an equable lorn pci at me without any excessivo local 
variation by means of your system than with the mechanical 
air system. 

The proposed which we nuclei stand has been made is to 
introduce into your chambers, fitted, as they are, w ith side grids 
and diaphragms, and woikiug with the automatic air system, 
Fans in orclor, wo suppose, to circulate the air and ensure an 
even temperatuie throughout. 

In the first place, a Ian necessitates air suction and deli vei> 
tiunks, without which the air cannot be distributed evenly 
thioughout the chamber: such ti links must be large enough 
for a man to uawl along, as it is impossible to adjust air slides 
properly until after the cargo is in ; then the air, either on the 
suction or delivery side of the fan, must be caused to pass over 
the cooling pipes, and it is not easy to see how this can be 
done w ithont adopting s> stem 8 in il> eutiiety. 

Supposing a fan were intioduced without any special 
arrangements for passing the air over the* cooling surfaces, the 
effect of the cold pipes in remo\ ing the excess of moisture 
from the air would be lost to a great extent, and we should 
expect the air to attain a more humid nature, which would not 
be so good for the preservation of the fruit. Of course, no 
circulation of air in the chamber can affect the gases given off 
by the fruit; these can only bo got rid of by intioducing fresh 
air from the atmosphere, w'hich we think unnecessary, but 
which, if adopted, would necessitate an additional air-cooler in 
order to cool down the ficsli incoming air to the temperature 
of the fruit chamber. Where this is not done, the fresh 
incoming air would not only warm the fruit which it impinges 
upon, but it would also introduce a considerable amount of 
moisture. 

Furthermoie, the introduction of a fan would quite upset 
the automatic movement of the air which now goes on and 
might consequently prove very detrimental. , In short, either 
the automatic system or the mechanical system should bo 
adopted, but not a combination of both, aud w t o believe you will 
secure the bost results by the automatic systom which you 
have. 

Of course any system depends for its success upon proper 
stowage of the cargo and the leaving of air spaces, and we 
understand this is a point to which you have given careful 
attention. It would also be of immense advantage if all fruit 
before Btowing in bulk on board could be cooled beforehand in 
stores ashore, and we do not tliiuk that sufficient impoitanee is 
attached to this. When a cargo of warm fruit is stored in 
a largo bulk, it stands to reason that it must take considerably 



longer for tho heat to bo got i id ol and the fiml biought down 
to the tempenituie at which it ought to be can it(1. than if tho 
flint is exposed in a cold chninbei a«duno with c ohm tin able ai l 
spaces aioiind the cases and it is thcidmc obxious that hint 
which lias thus been cooled 1 eloio shipment lias a much better 
chance ot being landed in this countiy in a good condition, 
Moieovcr. the material used toi packing the iiuit being a good 
non-eouduetoi of heat fmther militate* against the mpid cooling 
of the fnu t amlenabiesit to hold it" heat longer than would other¬ 
wise be the t ise. It is nd\ isable, therefoie, that the minimum 
quantity of this material should be used-only what is just 
sulfieient to piOA out burning. The adoption of cold storage 
aslioic w r onld probably also ensuie tho better inspection of the 
fruit and tho rejection ofo\er-iipe finit, which no system of 
lefrigeration can biing satisfactorily to this countiy. 

CAIUllAUK OF FRUIT FROM BARBADOS. 

We publish uKo for general information the following 
coiH‘s|)ondenee, which has pissed between the Imperial 
Commissioner of Agiicultuio for the West indies and lho 
Royal Mail Steam Racket Company, ieli\ti\e to the conveyance 
of fiuit by the stcameis of the company between the West 
Indies and the United Kingdom : 

Imperial Commibbioner of *1 grit nilure—lo the Manager, Hoyal 
Mail SI earn Pathol Company. 

Baibados, 

December* 15, 11)03. 
Sir, 

On my return to Baibados fiom the United States by way 
of Jamaica, I found j mu letter of September 15 awaiting me. 

I have been gieatl.v interested to lead what you bay in 
regard to the dilTeient methods adopted for carrying fruit from 
tho Wl' 4 Indie". 

The special plan adopted foi packing the Chinese bauana 
(which is identical with the Canarj banana) at Baibados Ls, wo 
are convinced, the best in the inteiests of the pluuteis heie. 
We dosiie to establish a trade in this banana on entirely 
diliorent lines from that ad opted at Jamaica, by the United 
Fiuit Company, and at Ti inland by the Symington Syndicate, 

We propose to continue this form of packing as we believe 
it is calculated to yield the best lesults, provided we obtain 
suitable conditions on board the Royal Mail steamers. Under 
ordinary circumstances, wo believe that an efficient system of 
ventilation by means of fans should be sufficient to enable this 
fruit to arrive in England in excellent condition. Of course, 
if the weather continues hot all the way, as happened in the 
case of the shipment by the ‘ Orinoco ’ in August last, this system 
may break down: but even then, if cure be taken to stow the 
fruit With alleys all round and wdtli a circulation of air beneath 
and above the fruit, tho chances are that a large proportion 
of it will arrive in good condition. 
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In view of the groat rare now exeiciscd in examining Mu* 
fimi hefmo it 'is shipped and in lojecting all nates in which 
the huit is too lipc m Hie packing is imperfect, there should 
1 m* vciy few instances in which any huge propoition of 
the hull, i- landed in had condition. The tendency of the 
company, 1 notice, i*.. when huit is landed in an iin-»atislactory 
condition, to lay the blame on the' '•election and packing at this 
end: hut t his (annul possibly «ppl> in lheca w eol‘ a w hole con¬ 
signment cuing wiong. as happened w ith the huit shipped )>> 
the 'Tagus 1 on Vugust 15 last. This huit, as ahoady 
pointed out in my letter b> last mail, must have been subjected 
to vei y unfavourable eondit ions to havenni\ed in a ‘rotten’ 
condition. 

J fully apjn'eei \te the mituie of the diHicultics to la* solved 
by tin* Huyal Mail Company in alfoidmg exactly the right 
coiulilions for the* .Barbados huit by all their piescut steamers. 
Tlie subject is a com para tiveh new one and it can only be 
adequately dealt with by candid and sympathetic tiealment 
by all concerned. This Depnitmcnt is taking a keen interest 
in it and is pivpaied to assist the Bo>al Mail Company to 
the fullest extent. 

In older to cleai tin* way ioi a definite linden stand¬ 
ing in legald to the shipment of bananas fiom the West 
Indies it is de-itable to distinguish between the special 
requiiements of Bnibados, and tlio oilier islands. Barbados, 
at pie-ont at all events, does nut lequiie eold stoiage lor 
its bananas. It will ton Mime to pack them in nates, and all 
it requiies is caiefnl handling and thorough ventilation of the 
fruit elrunbei by means of fans sufficiently large to ensure 
ix continuous cimont of nir passing mound the eratc- dining 
tlio whole voyage. 

All the other islands (including Ti inidad, w heie the bananas 
are slopped loose without* mutes) will icquhc, in my opinion, 
a system tlud piovldes cool air in large volume to be circulated 
I In migh the fruit chamber. The -amu air should be continu¬ 
ously pns-cd through tin* chamber and returned to the 
refrigerator. where, on each occasion, it would be entirely 
deprived of its moisture. The best and. in fact, the onlj system 
that has proved s«t id'actoiy for this pm pose is Mie 1 hiII system. 
No doubt you arc fully acquainted with this. The City Ollier 
is 23 , St. Hu ithiu’s Lane, K C. 

I cm understand that, until there is a visible supjily of 
bananas and other fruit, the ltoyal Mail Company cannot adopt 
this system in all their ship*. Oil the other hand, until some¬ 
thing is done to give confidence to the planters, they will not 
feel justified in extending the cultivation of fruit on an exten¬ 
sive scale, ns in Jamaica. It would bo well, therefore, if tho 
company were to state exactly what they arc prepared to do 
to develop a fruit trade, and publish their views as early as 
possible. 

1 have long realized, that, with the best intentions in 
the world, the present mail ships are not suitable for 
conveying fruit. The space available is too small, and 
the amount of freight possible to be earned by them will 



not justify the installation ot a cold-storage system on the 
^cale nectr-smy to meet mmimm'iits. What uio necessary 
are ships specially fitted for the fruit trade and capable of 
steaming at least 15 knots per hour. If tho-e cannot he pio- 
xided, it will be impossible for the Ro.xal Mail Company to 
look forward to any considerable development of (ho fruit 
trade between these islands and the United Kingdom. 

What has alieady het.ii attempted by the Royal Mail 
Company ln^, however, attracted a good deal of attention. 
The Intelest created bytliexisila of Mr. Symiugton, and the 
addresses deliver ed by him, in whieh he refers to the support 
gix'en to him b> the Royal Mail Company, liaxe raised expecta¬ 
tions that the company cannot nox\ r ignore, in fact, they are 
pledged to a Hold. Mr. Symington \s scheme the fullest measure 
ot support, and it is difficult to understand how this can be 
dune unless -hips are specially iitled for dealing xxith tho 
fruit now being gioxvn at Trinidad and Tobago as the result 
oi the understanding between the Royal Mail Company and 
Air. Symington. 

I ha\e discussed some of the points referred to in this 
letter xxith Captain Constantine, at .Jamaica, and with Captain 
Oxven. at Barbados. The latter oiliecr has very carefully gone 
into details xxith me.and 1 am sntislied that tho Royal Mail Com¬ 
pany cannot do better than be guided by his x\ ido experience 
and his intimate Icnoxvledge of the circumstances of these 
colonies. 


I ha\ r e, etc., 

(Hgd.) J). MORRIS. 

Tin Chairman. Jioj/af Mail St earn Puclxvt Company—to the 
Imperial Comm (Worn r oj Aijricuthur jar the UYsf Indict *. 

lh, Moorgate Street, 

London, K.C., 

January 10, 1001. 


Sir, 


T have lo aeknoxvledge the receipt of your letter of the 
loth, ultimo (No. 1,502). 

From my previous communications you arc* aware* that tin* 
question of the conveyance of fruit from the West Indies has 
been having my close personal attention. 

Chin Phi* Bcuw mix from Bnrhad oh. I note that your desire 
to establish a tiado in the Chinese banana from Barbados on 
entirely different lines from tliu-e adopted at Jamaica by the 
United Fruit Company of U.S.A , or at Trinidad by tho Syming¬ 
ton Syndicate, and that, in your opinion, a system of ventila¬ 
tion by means of fans is sullicient to enable the Chinese 
banana, xvliou packed in crates', to arrive in England in good 
condition. 
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1 also note that cold storage is not inquired Tor bananas 
hom Barbados provided the fruit chamber is thmoughly 
ventilated by fans snlliciently large to cnsiuc a cunent of air 
thiough the compartment. 

Ordinary Bananas and aflur Frail*. The result of my 
iremit imestimations lias caused mo to form an opinion coinci¬ 
dent w ith j our o\\n,as (o the licit system of fitting steamers lor 
the cat lingo of fiuit, and I have now ai ranged to fit the system 
recommended by you in the % Tagus * and ‘Tient, ' in place of 
the existing system. The same mr will then be continually 
passed through the chambers and returned to the refiigeiators, 
when, on each occasion, it will be deprived of any moisture. 
When this work is carried out, and we have had time to 
ascertain by practical experience if the results are satisfactory, 
my company will take into consideration fitting a similar 
system in the other mail sieameis. 

The expense of making the change will be considerable, but 
it a\ ill lie evidence of our desire of doing everything possible 
to meet your wishes and it is a satisfaction to me to know 
that you fully appreciate the difficulties which we hn\e had to 
solve in affording exactly the light conditions for the carriage 
of dilfeicnt classes of fiuit in our mail steamers. 

I agreo with you that it is only by careful and sympathetic 
treatment by all concerned that a satisfactory result is possible. 

The information contained in your recent letters has been 
of the greatest assistance tons all. 

I agree with the view you express that, if the fruit trade 
develops, the space available in the mail steamers would be too 
small to meet the possible requirements of the fruit trade. 

I note that, in jour opinion, it will be necessary, if the 
trade develops, to have ships specially fitted for the fruit 
trade,capable of steaming at least 35 knots per hour, and that, 
unites such vessels aic provided, you consider that it will be 
impossible to look forward to any considerable development 
in the fruit trade between the Wo4 India Islands and the 
United Kingdom. I am communicating w r itli the Colonial 
Office, to ascertain if the Government would entertain gianting 
a subsidy for placing such \ essols on the service, as such fast 
fruit ships would be vory expensive to run. 

It will, of course, be apparent to you that this new trade 
will require nursing of this kind, as, apart from a subsidy in 
some form, it could hardly be expected to prosper. 

As the result of further experience, I hope it may be 
found i>ossible to carry fruit to England in good order in 
steamers of more moderate speed. 

I repeat that my company is desirous of doing everything 
possible to assist in the dev elopment of this trade between the 
West India Islands and the United Kingdom; and in thanking 
you for the very valuable suggestions submitted in your com¬ 
munication now under acknowledgement, I have to state that 
I shall be only too pleased to take into consideration any 
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further pioposals you have to oiler, recognizing as I do the 
very important part you are taking to plaee the industry on 
a holier looting. 

I have, etc., 

(Sgd.) o\m\ PHILLIPS, 

Chairman. 


Phe Royal Mad Steam Packet Company io Piajfossor 
J. P . d'AIbwiuerqiu. 


Dear Sir, 


Barbados, 

July i!7. 1001. 


Herewith 1 beg to hand you an extract of a letter received 
by me lrom the Head Office of my company in London with 
reference to ^ome remarks made (as to the condition of fruit 
at time of shipment) by Messrs. J. & E. llall. Lb 1., who have 
just completed the littings of tho ‘Tagus' and ‘Trent’ for 
the cool transport of fruit. 

1 shall be glad if you will make known, through your 
Department, the necessity for exercising the gieate&t care in 
the picking of the fruit so that it may be in the proper 
condition at time of shipment. 

Thanking you in anticipation for what you may do in 
connexion with this matter, which is a very important one 
to shippers, 

1 am, etc., 

(Sgd.) W. F. SELLERS, 
for ltoyal Mail Steam Packet Company. 


jE» tract oj letter from London, dalrdJmu it) % I'HP,, 

Condition of Fruit on Shipmt nt . Will you be good enough 
to call the attention or the representative of Sir 1). Morris in 
the Wed Indies and that of fruit shippers generally to the 
following remarks made to us by Mossrs. J. tS: E. Hall, who 
lia\c just completed the fitting of the ‘Tagus* and ‘Trent* 
for the cool transport of fruit:— 

‘ The success of the fruit-carrying department will largely 
depend upon the condition in which tho fruit is stowed amt 
upon the handling of the plant before and after loading. If tho 
fruit is cut too “fair, no refrigerating power will carry it, 
once it lias reached a certain degree of ripeness. It is found 
necessary on largo fruit-carrying steamers to Tvatcli very 
closely the loading, and the different degrees of ripeness of fruit 
are very difficult to determine by any but oxperta. Wo wish to 
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draw attention lo the importance of this aspect oi‘ the question, 
as we notice that even with all prooaulions on the pari of 
shipowners bananas are very often put cm board in a slate 
which is very prejudicial to their safe carriage and Lo obtaining 
a good market price* at this end/ 

As above stated, all elTorts in regard to refrigeration will 
be neutralized and rendered valueless, unices care be taken in 
the selection of fruit in a suitable condition for ^landing the 
voyage between the West Indies aud Plymouth. 


A BACTERIAL ROT OP ONIONS. 

During the past season, planters of onions in Barbados 
have been considerably troubled by a rot which attacked ono 
or more of the inner scales of the bulb, being generally noticed 
after the onions had been gathered and stored; the outer scales 
wore usually sound. It will be seen Unit the only way of 
preventing the disease is to keep the onions as dry as possible, 
both while growing and after ; the use of raw farmyard or pen 
manure is to be avoided. 

The following extracts, taken from a letter from the Eon. 
Forster M. Alleyne to the Commissioner of Agriculture, will 
describe the disease 

4 I have no reason to bo dissatisfied -with the amount pro¬ 
duced per aero on most of our estates; but the fact remains 
that dry them, cure them, plait them up, hang them up, as we 
will, they sooner or later rot in the centre. 

* The onions are of good size and beautiful in flavour, but 
they will not keep; while those imported from Bermuda are 
perfectly sound. What is the ]>oint in which we fail ? 

4 It is most disappointing to find that ono lias thousands 
of pounds of onions on hand which no one will buy because the 
centre is practically rotteu. Has the seed anything to do 
with it ? Did we plant at the wrong time V Were the onions 
treated wrongly ? When we got a return of 4,000 lb. per acre, 
ns we did at the Ridge, it is difficult to think that there is 
much wrong in the cultivation. Was the failure in nny way 
connected with the season ? 

4 1 speak on behalf of seven estates where I have planted 
them, and all the managers have had the same experience/ 

On examination of the diseased bulbs it was found that the 
affected scales were swarming with motile bacteria. No 
fungus hyphae were found in the tissues. It seemed probable 
that the bacteria were the immediate cause of the rot and that 
their growth was favoured by the exceptionally wet season. 
In most cases it appeared that the rot started at the 4 nock * of 
the bulbs. 
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The following extracts from a letter from the Commissioner 
of Agriculture to the Hon. Forster M. Alleyue will show that 
inquiry was made of a number of persons who had experience 
in growing onions : — 

* I am communicating on the subject with planters at 
Antigua, Montserrat, and other parts of the West Indies with 
a view to obtaining the results of their experiences, and 
what stops, if any, have been taken by them to avoid loss from 
“rot." I am not without hope that, by making a careful 
inquiry into the circumstances, we may be able to arrive at 
some means of avoiding loss due to this cause in future. 

4 The seed planted in the West Indies is exactly similar to 
that planted in Bermuda. It is the very best obtainable and is 
guaranteed to be from healthy plants. 

1 It is not improbable that the exceptional seasons 
experienced at Barbados during the last twelve months may 
have something to do with it.’ 

The following are extracts from tlieir replies 

Mr. J. B. Bovell, F.L S., F.O.S., Agricultural Superintendent, 
Barbados 

1 In reply, I regret to say that the onions grown this year 
have in a great many instances developed this rot, and for 
some time I have been looking up tho subjoct and thinking 
what could have caused this decay, but up to tho present time 
I have come across no reference in any literature I have on 
the subject. One grower tolls me that where his onions had 
thrips they rotted in the centre, and where there were no 
tliripb there was no decay. I know that some of Mr. Alleyne’s 
onions both at Ridge and Buttals had tho thrips badly, as 
I saw them. 

‘The unusually heavy rainfall during laHt December, 
January and February, when the onions were growing and 
ripening, may havo had something to do with tills rot, as also 
perhaps tho fact that, in nearly every instance, the land in 
which the onions wore grown had been treated with raw 
farmyard manure/ 

The Hon. Francis Watts, D.Sc., F.I.O., F.O.S., Superin¬ 
tendent of Agriculture for the Leeward Islands : -- 

4 A similar rotting was observed in Antigua at times, but 
I do not loam that it has been regarded as serious. 

4 Most persons think that it is in some way connected with 
an excess of moisture, which excess may manifest itself in 
several ways. 

4 If the rotting takes place in the held it is thought that 
it may he duo to the excess of moisture which comes from 
a heavy retentive soil, from too much rain, or from over 
manuring and the production of soft watery plants. 

4 Where the rotting is observed after gathering, it is 
suggested that it is due to the excess of moisture in imperfectly 
ripened bulbs, or from a deficiency of drying and curing room ; 
upon this latter a good deal of stress is generally laid. 



‘At present no phintei in Antigua lias snggesled to me 
that it is a specific disease, but this possibility should be kept 
in mi ml in making any fuilhei inquiries or invest iff.it ions. 

Mr. W. N. Santis, A gileuHuialSuporintoiidonl.SI. Vincent : 

‘This is n faiily common complaint, e\en in \ntigua, 
especially if the season of harvesting is a shcmeiy or wet one. 
One of the* most successful gioweis used often to pull his onions, 
if the bulbs wetc full and lipe looking, even befoie the top- 
liod dried down, and ho was of opinion that it was a mistake to 
keep the onions too long on the land after the bulbs were 
appaieutly full lipo. He thencaicfully diiod them in ‘-heels, with 
the tops oil. and when quite dry cut oil* the tops about 
1\ inches fiom the crown. 

‘ The Bennudn onion when ffiown in the ttopics w ill not 
keep, and should be shipped as soon as dried f refer to the 
white variety. The led vaiiety keeps for a much longer time. 

‘ The rot, 1 feel suie, is due chiefly to unfavourable climatic* 
conditions rather than any eiror of eultuie or drying. 

* 1 have no doubt but that the Mycologist will liml out the 
fungus oi bacterium causing the decay, and that a moist 
condition of the soil will be found to favour its growth.' 

Mr. A. J. Jordan, Ouratoi, Botanic Station, Montsorint: - 

* f have made inquiries but have not found that there has 
been much los 0 through a disease attacking the hearts of the 
onions. 

‘One gentleman told me that he had found one di*-li of 
onions served at liis diuncr table with the hearts of the* onions 
rotten, and I noticed one bulb similarly affected. 

‘ The isolation of the cases gives colour to the theory of 
bad curing.' 

Mr. T. Greiner, author of the* New Onion Culture^ 
La Salle, New York :— 

* 1 have given some attention to the matter of the onion 
rot described by Mr. Forster M. Alleyne in his letter to you of 
April 27. This rot maybe the ‘ Bacterial Rot 1 recently made 
a subject of investigation by the New York State K\{>ciimeiit 
Station at Geneva, N. Y. it often attacks one or more of the 
iuner scales of the onion, and against it I know of only one 
means of prevention, namely, to keep the onions as dry 
as possible, both in the field and in storage. 1 

The rot in Now York, mentioned by Mr. Greiner, is dealt 
with in Bulletin No. KM of the New York Agricultural 
Experiment Station, by Mr. F. 0. Stewart, MS., published 
December 1800. As the Barbados disease would appear to be 
very similm to, if not identical with, that observed in New 
York, the following extracts are published from this bulletin 

In the autumn of 1808 the report came to the Experiment 
Station that the onions in Orange County, N. Y„ were rotting 
badly. Upon investigation it was found that in nearly all of 
the fields in this groat onion-growing district 11101*6 was 
a considerable amount of rot. In many eases from one-third to 
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one-half of the crop hail to be rejected on account of it, and 
the remainder was not readily saleable because news of the* 
lot had leached New Yoik t'lty produce doaleis who weie 
accordingly suspi< iousof all onions coming from Oiange County. 
The same iot was also common in the onion fields of Madison 
County, but the looses fioni it weie not neat l\ so great as in 
Orange County. 

The rot was of two kinds: (1) One which starts at the 
bottom of the onion, and (2) one which staits at the top or 
meek'. The latter kind of iot was much the more common, 
constituting poihaps 80 per cent, of the total amount of 
rot. Where the iot had staitod at the top, tlio bulbs wen* 
frequently sound in appearance but rotten within. Oftentimes 
it was difficult to determine, before cutting, whether or nob 
a bulb was rotten. In soi ting, the customary test for soundness 
w T as to press down with the thumbs close about the ‘ nock' of the 
onion. If it was hind, the bulb was “(mud : but if soft, it was 
usually rotten inside. Onion groueis speak of sii'*li onions as 
being ■ weak in the neck*. Upon cutting open the aflectcd 
bulbs it was generally found that two or three of the outer 
sealer were perfectly .sound while the remainder of the bulb 
w r as a rotten mass. Frequently a single soak* would be entirely 
rotten fiom top to bottom and dear around the bulb, wdiile 
the lemaining scales upon both sides of it were perfectly 
sound. Such specimens cut crosswise showed the rotten part 
in the form of a ring. Agaiu, a perfectly sound ^calo would bo 
found between two rotten one«. The rot appear© never to 
spread from one scale to another latex ally, and this peculiarity 
furnishes the most reliable mcaus for the identification of this 
rot. The organism causing it is unable to pass through the 
uninjured epidermis of the scale. The passage from one fleshy 
layer to another is effected at the base of the bulb, wheie they 
unite. Upon reaching the base of the scale in which it is 
working the rot commonly stops, and this accounts for the 
large number of eases in which one or two scales are rotten 
while the remainder of the bulb continues sound. Under 
certain conditions the rot does not stop at the base but works 
its way into the bases of other scales, which it then follows 
upward, destroying the w hole bulb. 

When the rot is confined to the outermost fleshy scale, ns 
is frequently the case, the affected bulbs are called ‘slippery 
onions \ Some of these are to be found in any season, but they 
are rarely so abundant ns to cause material loss. 

Microscopic examination of the rotten tissue shows entire 
absence of fungi, but there are swarms of a medium-sized, motile 
bacillus, which is without doubt the immediate cause of the rot. 

Among stored onions kept reasonably dry the rot pro¬ 
gresses very slowly, but wet onions rot rapidly, especially if 
the temperature is high. 

All the evidence obtainable goes to show that this badei ini 
rot is not new, but that it is an old enemy, which found unusu¬ 
ally favourable conditions for its development in some 
peculiarity of the weather during the season of 1808. 

The weather records published by tho New York State 
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AVo.it hoi bureau show that tho minfaJl in Orange County wns 
t xo<“-si\e and llie tompoiatme high fiom tin* middle of July to 
Hie close of Vugust 181)8. At Middleton, which is on ilie edge 
of the onion district, the (lutes upon which lain loll (lining 
till"- penod wen 1 us follow •.: 

Kumfall at Middleton. N V , Ju!\ IS in August 20, 1SU8 


Date. 


Inches. 

Date. 

Jim he*’ 

July 

18 

-31 

August 11 

•so 


10 

* j1 

„ 12 • 

08 


20 

*00 

in 

*28 


21 

l 85 

17 

1-31 


20 

1-01 

10 

Ml 


28 

*00 

„ 23 

3*08 


:](> 

1*00 

21 

*52 

August 

1 

1*18 

20 

•52 


I 

1*15 

Total 

15*12 


In forty days 15*12 inches of min fell, and it was so evenly 
distributed over the period that the giound was almost 
constantly wet. The onion held*, being on a low level, wore 
frequently inundated. Ill some case-, whole fields weie 
covered by the w *itor for a ueiiod of from twelve to tlnrt,\ -si\ 
hums. Tt is not stiuugo that the onions lotted. 

The impoitant idle which water plays in this rot is shcAvn 
by the behaviour of laboratory cultures. Sound onions wore 
cut open, placed in a moist chamber, and inoculated upon the 
cut surface with bits of rotten onion. Sound onions in a moist 
chamber wore bored to the centre with an awl and bits of 
rotten onion introduced into the wounds. At tho end of a week 
there were no signs of rot. This experiment was repealed 
several times and always with the samt' result -the onions 
refused to rot. During these experiments the temporal ure of 
tho room varied from 21 J to 20 C 1 . (70 to 79 1 F.). 

Finally, sound onions inoculated externally with hits of 
lottrn tissue 1 were immersed in sterilized water and placed in 
an incubator kept at a temperature of 3(1 (A (07 F.J. Other 
sound onions were heated in the same way except that they 
were not inoculated. Still others wore inoculated by boring 
to the centre and introducing rotten tissue. These latter were 
then put into the incubator with the others, but not immersed 
in water. At the end of six days all of tin* onions immersed in 
water were rotten, including checks* while those wliieli had 
been inoculated, but kept dry, were still perfectly sound. 

These experiments indicate that one impoitant point in the 
prevention of this rot is to keep the onions dry. In practice 
this is to be accomplished by protecting stored onions from rain 
and by draining the fields *o ^hat waiter will not stand upon 
thorn for any length of time. 

Since the above was written some observations have been 
made ui>on the crop of 1890. The season of 1 800 was unusually 
dry in Orange County, and yet theie were a good many ‘slip¬ 
pery’ onions in some fields. In looking over the onion fields 
it was obseived that some were almost entirely free from 



woods while othcis weic thickly ommutoii with thorn. It 
was in the lattei kind of Holds that tlio ‘shppciy onions 
occult ml The explanation of this appeals to ho that the woods 
hope tho onions wet by letaimng tin 1 dow and some light 
showcis which fell just before hai\est time, theielry furnish¬ 
ing fa von l able conditions foi the lot. (lean culti\uti<m will 
haven tendency to 1 educe the amount of lot. 


THE CULTURE OP THE DATE PALM. 

The date palm ( Phnni i.r rfeu t iJ ift ra) is cult ha tod piincipdlh 
in Xoitlieru Africa and in the countries boidcimg on the 
Persian Gulf. Its tall, stiuight tiunk, covered with the scais 
of fallen loaf-stalks, and -unmounted with a tuft of i'eathoiy 
leaves attains a gieat height often of over SO fo«*t. It has 
the male and female fioweis on sepaiato indi\iduals, and in 
its natural state the ieniale flown s mo pollinated by the 
wind. Each female tree piodueos from six to twenty flower 
oliisleis, each of wliicli gives iisc to a bunch of dates. The 
tiees Ihe to a great ago and have been known to pioduee 
good eiops up to 200 >cais of age. At the base of the stem 
a numbei of snokeis arise, and by these offshoots the tice 
should be piopagated, since 1 the date pahn is -very li ible to 
Miriatic n 

The average exports oi dates from Ihe Pcimmi Gulf region 
for the five yeais ended 1002 amounted' nccoiding to ligures 
contained in the Consult!} Jit port on the tiade of the Persian 
Gulf for the >ear 1903, to ]07,-101 cwt. 

As will bo seen from the following pages, many attempts, 
some attended with eonsideinblo success, lui\o boon made to 
introduce the cultivation of the date palm mto ditferont parts 
of the world and to establish a date industry. Up to the 
present, so far as we know, the only place out of Africa and tin 1 
Pei shin Gulf legion, in which leal success has boon achieved, is 
in the island of Si. Helena. Jt appears likely, however, that 
good results will be obtained in certain districts ol the south¬ 
west of the United States. 

In the following short account of the enltme of tho date 
palm free u^o has been made of three publications of the United 
States Depaitmont of Agiieultiuo, viz., a paper in the Vrnrhook 
for 1900, entitled ‘The Date Palm and its Culture,’ and 
Bulhtin No. 53 of the Bureau of Plant Industry, ‘The Date 
Palm and its utilization in the south-western States’, both by 
Mr. Walter T. Swingle; and Jialldin No. 51 of the Bureau of 
Plant Industry, ‘Persian Gulf Dates and their introduction into 
America,' by Mr. David G. Faiiphn#! 
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( LIMAI'N RE<tmrcrcMKNTs OK TIIR date p\lm. 

Tho date palm lequiros, above exoiyiliing cM\ a plentiful 
supply of wulei foi its loots, and a hot, diy atmospliere in 
a\ liieh to imilmo its fruits. Theie are many dish ids, Including 
parts of the Wed Indies, w here the tree has grown well, but 
where it is doubtful if good fruits will be obtained on account 
of the humidity of the utmosphoie. On thoothei hand, such 
climatic conditions as iue required by the date palm are 
known to exist in pails of the United States, and it is upon 
tliis fact that the hope 1 - for its successful intinduction as a new' 
industry in tlmt country are based. 

It would appear advisable to state eleaily the requirements 
of the date as to elimnte and water supply 

UmL —One of the principal requirements of the dab 1 is 
a high tempeiatme. especially when it is malm mg its Fuat. In 
tin* winter they are able to w ithstand a fair amount of cold: but 
for the ripening of the fmit a high tempeiatme is absolutely 
necessary. Swingle stales: ‘There is little hope of growing 
even early sorts unless the mean temperature in the .shade 
goes above 80 F. for at least one month in summer, and the 
menu temperature of the fruiting season, from Ma> to October, 
is above 70 F. It is, further, fniily eeitniu that duiing the 
months when the fruit is developing, viz. May to October, 
inclusive, the mean temporature must be about 7.V F., and 
during June, July, and August above 80 F., if moderately late 
varieties of dates are to bo brought to maturity. In regions 
where late varieties of dates come to maturity, the mean 
temperature for June, July, and August must bo S)0 J F. or 
thereabouts. 

Ih'y almottphcrt 1 .—In this case, again, while the date palm 
grows fairly well in a moist climate, the fruit matures properly 
only in a dry atmosphere. Consequently, dates are grown 
most successfully In the hottest and driest regions. 

Water tmjiply. - Although the date delights in a dry, hot 
climate, it requires a constant, though not ]mrticularly abun¬ 
dant, supply of water at its roots. The subject of irrigation 
is therefoie one of primary importance to the date grower. 

PLANTING AND CULTIVATION. 

Tlic Arabs of Mesopotamia plant only suckers: those are 
seldom over 0 feet long and generally w ith few roots. They 
are planted with the growing bud only 2 or 3 inches above the 
surface of the soil, and for the first month are watered every 
four days, and later at longer intervals as the season may 
demand. 

The French colonists give much more attention to the 
careful planting of dates. They plant in regular rows, the 
arrangement depending, as a rule, on some properly conceived 
system of irrigation, it is held by them that the palms should 
be placed at distances of 80 foot, and the intervening spaces 
are usually occupied by garden crops 
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Tt is found in the Sahara tlmi one male tree will ]provide 
sufficient pollen lor about 100 female tiers, aiul the mule and 
female tiers me nccoidingly planted in this pioport ion. 

Little lias been done in the way of woikiug out the 
manuiial requirement*) of the ilate palm. The Arabs use what 
imilniro they can obtain from their camels and goats. On 
the lamer plantations it lias been found impossible to obtain 
a sufficiently largo supply ot fanuyaid maimie. There <an be 
no doubt that a piopor system of green humming. with biieh 
leguminous plants ns alfalfa, lioise bean, cow pea, and otheis, 
would be a gioat advantage. Neitliei in Ahic.i nor on the 
Persian Gulf does any such system appear to be kuown. 

As subsidiary crops between the palms, in addition to 
garden produce, cereals nio ficqnentl} grown, but the yield is 
rarely good : grape \ inos appear also to tlni\e well and produce 
good fruit. Many fruit trees, including oli\os, seem to 
appreciate the shade affoided by the date palm*.. 

IRRIGATION. 

In th«‘ Sahara, irrigation is practiced b> moans of tienehes, 
w'here no crops me grown uuder the palms. These are 
excavated alongside of the trees and occasionally filled with 
water. Where bmley or alfalfa is grown, the land is divided 
up into small beds, fioin 10 to 30 feet in diameter, which are 
surrounded by a laised rim. The bed can then he flooded. On 
account of the alkalinity of the soil, it is found especially 
necessary to provide a good drainage Rystcm. 

Mr. Fairchild gives the following account of the method of 
irrigation practised at Dassorah : - 

’The method of plantiug is determined by the irrigation 
ditches, which aro large (often 8 feet by 3 feet) and cut lho 
ground up into small rectangular peninsulas, 10 to 15 feet by 
20 to 30 feet in size. On each peninsula two, or sometimes 
three, palms aro set. Often the peninsulas aio much larger 
and hold from four to five or e , \ en as high as ton palms Tin* 
size of these peninsulas depends somewhat on the permeability 
of the soil and the height to which the irrigation water rises in 
the ditches. On an a\ erage 100 palms are planted to a u djerlb,"’ 
which unit of measure is a trifle less than an acre. 

’In order to prevent the waters receding too quickly 
from the canals when the tide falls, dam* of mud are built, and 
pipes, or the hollow trunks of palms, ai‘e run through them, 
which permit the watei forced into the canals by the rising 
tide to flow away slowly. The length of time during which 
the canals are filled with water is more or less under tho 
control of the proprietor, and as the supply U practically 
unlimited, no tax of any kind is paid, nor is any regulation 
necessary regarding it* use. 

‘ In short, the Bassorah date grower has only to see that 
liis ditches are kept in order, which is an easy matter wlioio 
the soil is as pure adobe as the clay of a brick-yard, and tho 
backwater of the river will fill nml empty them twice evew 
twenty-four hours TVm ,5 * X * * 



which might he called a tidal om\ are quite ideal and so far as 
known aie found on such n scale nowhere else in the woild/ 

poIjLin \tion op tup iutm pvlm. 

Male and fcinalo plants aie pioduecd in about equal 
numbers. As lias been stated, date palms are pollinated in the 
wild state by wind, but where the trees aie pollinated 
artificially, only one male tree is tequiied for every 100 female. 

‘The male flower cluster of the date consists of a stalk 
bearing a considerable number of slioit twigs to which the 
ilovrert* are attuelied, the whole contained in a sheath, at first 
entirely closed, but which finally ruptures, disclosing the 
flowers. The Arabs cut tho male flower clusteis from the trees 
shottly before the flowers have fully opened. The separate 
tw'iqs to which are attached tho male flowers aie horn 1 to (i 
inches long, mid bear piobably from twenty to fifty male 
flowers, each containing six anlhcis full of pollen. One of 
such tA\igs suffices to pollinate n whole female (lower cluster, 
and to bring about the development of a bunch of dates. 

‘The female flowers, like the male, aie borne inside of 
sheaths which aro at first entirely closed. Finally the sheath 
is split open by the growth of the flowers wifhin, and at this 
stage pollination is accomplished. The two tips of the cracked- 
open sheath aie separated, and tho cluster of female Howois 
pulled out. A twig of male flowers is then inserted into tho 
cluster of female flow'ors and tied in place by a bit of palm 
leaf or willi a string. This completes the operation of 
poliina tion. 

4 The fruit clip-tor soon begins to grow rapidly, and in 
a few weeks the piece of palm fibrfc or thread with which the 
male dowel's aie held in place, is broken by tho pressure of the 
grow ing fruit cluster.’ 


^ IKLI), RTC. 

Tho age at which date* palms commence to boar depends 
very much upon tlit* climate, tin* fertility of (lie soil, and the 
water supply, In Arizona, United States, it is stated by 
Swingle, trees have been known to bear within four years of 
tin* planting of the seed. It is, however, usually considered 
th.it trees do not yield paying quantities of fruit till they are 
from six to eight years old. 

In regard to the bearing of the dale palm, Swingle writes: 

‘ When date cultivation is practised sciontilicnlly, practi¬ 
cally no seedlings are grown, but instead orchards are started 
by planting fairly large oiTbhoots, which soon strike root, and 
which often bear abundantly four or five years after being 
transplanted. How 7 ever, in the large plantations made in 
Algeria by the French, it is not considered advisable to allow 
the palms grown from offshoots to bear fruit until six years 
after they are transplanted, and the trees are not in full 
bearing until ten or eleven years after they are planted. 

Bulletin No. 5tt, Bureau of PIinf Industry, Hulled States Department 
of Viniculture, pp. 2(1-7, 




• They continue bearing fumi this age, if well cured for, 
1111 Lil they me 100 ycais or nioie old. a good tioe pioducing nil 
a\eingc of fiom 100 lb In 200 II). of Iiiiii a > 001 *. although some 
trees lm\o been known lo pioducc as much ns 100 ll» t 01 000 11»., 
when giown in lich soil and abundantly uligated/ 


DATE CULTURE IN THE UNITED STATES. 

Elforts have been made to establish a datc-gi owing 
industiy in *\ttiious dMiicts of the United States. Theieaie 
poi tioufa of Nevada, California, and Ai izona, w heie it is thought 
the date palm will tin i\ e. In 1SU8, Hi 01 Ls weie made to secure 
suckers of the best kinds of date-, ftoiu Algeiia. 'With lhose 
was sttiiterl a special date gaiden in conjunction with the 
Ai izona Agricultuial Evpeiiment Station, whole a, voiy large 
number of wuieties of dates lias been gallioicd together, and 
an attempt is being made to establish the culthation of tin* 
date in some of the inignblo areas of the distiict. 

In concluding his aiticle, in the Ytavbooh for 1000, Swingle 
says : — 

1 It has been shown that tlieie is good giouud for the hope 
that enough dates to supply our maikets may bo produced 
w itJiin our boundaries, thus letaining in this countiy ncai ly 
half a million dollars now paid annually for foreign dates. It 
is even possible that a still larger tiaJe may bo built up by 
producing the choicer varieties suitable for soi\iug as table 
fruit, such as the *’ Deglet Noor," uow so rare on our maikets 
and so costly as to preclude its being sold in any largo 
quantities. 

1 The date palm lias been shown to be adapted to special 
soil conditions occuuing only in a lew areas of limited 
extent in tho South-west. It requiics a long, extieuiely diy 
and hot hummer in Older to mature its fruits properly, yet the 
roots demand a constant supply of water. It is unable to 
endure ^eveie cold in winter, although more liaidy than the 
orange tree. It is pre-eminently suited for culture in ii ligated 
areas in desert regions, and, fortunately, is able to endure 
without injury large quantities of alkali in the soil and in the 
water used for irrigating, conditions often occurring in desert 
legions, and which prevent the growth of most cultivated 
plantb. Theie are many places in Arizona and California where 
the cultiue of the date can be undertaken with good hope of 
success. Marketable dates of good quality have already been 
produced in considerable quantities in the Salt IIi\ or Valley, 
Arizona, and excellent fre«h dates ripen oveiy year at Winters, 
in northern California. 

‘The Depaitment of Agiiculture and the University of 
Arizona have undertaken in co-operation the establishment 
and maintenance of a special date garden al Tempo, in the 
Salt Itiver Valley, Aiizona, and in 1800-11)00 about 120 young 
palms, comprising about tw r onty-seven of the best known 
vaiielios including the famous “Deglet Noor/’ were imported 
by the Department fiom the best date regions of the western 



Salima and -out to this garden, where they are now growing. 
Some tin oo dozen plants of the “ It kins/' one o f the best early 
daU^ fur dicing, woie disti ilmteil at the -ame time in 
t'ldifoiiua in eo operation with the l T niveisity of California/ 

Thiee \ears Intel, in Ihtlldin No. !»:J, Hu ingle wntes: 

‘The collection of \aiietics at the Co-opoi alive DnteGmden 
at Tonipr ’h by far the most complete in the woibl, since it 
com pi isc»s i he best know n vaiielie*- fiom the Algerian Sahara, 
from Egypt, and fiom the legions about Bassmah and Mashat, 
where most ot the date- imported into America are produced, 
as w T ell as a large collection of varieties from the Pungli Ulmr 
region in Baluchistan. Together uitli the seedlings that have 
originated in the valley and the sorts growing at the 
oxpeiiment station farm at Phumix, there are something over 
ninety named varieties now on trial in tho Salt Biver Valley. 
It is very probable that some of these Avill prove to bo 
adapted for profitable culture in this valley, e\cn if the Deglet 
Noor cau not mature. 

* There are son oral seedling dates that have originated in the 
HnltXUver Valley iu Arizona, whicli promise to be valuable. 

‘In addition, there are several other seedling varieties of 
considerable Milne which have already fruited iu central 
Aii/onn, some 1 of which may prove* adapted to culture on 
a large scale. 

‘Two of the varieties introduced from Egypt by the 
Department of Agriculture in 1890 have been fruiting for some 
time at Plmmix, Arizona. Iu 1900, one of the sorts, the 
Amiceyah, boro over 800 lb., while another, the Scow ah, boro 
over 200 lb. These dates were packed in l-lb boxes, and Professor 
A. J. McClutchic NViitcs that they sold readily for 20c. 
a box wholesale) and 25c. letail, and there was a demand in 
the local market for ten times the quantity that could be 
furnished. The Heewah, in puiticuhu, is a very promising 
date for culture in the Salt lliver Valley, in Professor 
McGlatehio's opinion, -as it i h fairly early and of excellent 
quality. 

‘ The choicest dak' that reaches America and Europe, the 
famous Deglet Noor of the Algeiian and Tunisian Sahara, is 
very sweet, of exquisite flavour, and is adapted to serve as 
a dessert fruit: it sells for moie than Smyrna figs, being Die 
most expensive dried fruit on our markets. The demand for 
these dates during the holidays is nevertheless greater than 
the supply, and if they could be sold somewhat cheaper, the 
consumption of this fruit would be enormous. 

‘The Salton Basin or Colorado Desert, in soutli-eask'in 
California, recently put under irrigation, lias a hotter and drier 
summer climate than the Algerian and Tunisian Sahara, where 
the be^t grades of Deglet Noor dates are grown, and is, indeed, 
better adapted to the culture of this fruit, since not only is the 
climate more favourable but the soils are richer, and the 
irrigation water is of better quality. 

‘The date palm will prove of equal value cm the more 
alkaline areas of other arid regions iu tho south-western States 



where the winters are warm enough U) permit it to grow. Most 
regions do not have sufficient dimmer heat to mature the 
Deglet Near date, and other sorts which npen oailicr must be 
planted. 

• It is very piobable (hat the culture ol the best second-class 
dates, suitable for employment in contectionei y and for 
household uses, will piovc a piulitablc industry in the Salt 
River Valley, Arizona, and it is possible that the Deglut Noor 
variety may mature there.’ 


DATE CULTURE IN THE WEST INDIES. 

From the following notes it will be seen that attempts 
have been made to grow dates in &eveial of the West India 
Islands. 

In Antigua the results were, at one time at any late, 
i'aiily baiisfnctoiy, audit is likely that with care and attention 
a small date-growing industiy might be established. 

We record also the efforts that Inivo been made in 
Trinidad and Jamaica. While Llio palms have undoubtedly 
made sitisfacloiy growth, ib is as yet too early to form 
a definite opinion as to the prospects of establishing an 
industry. 

Date palms have also been planted at Grenada and Tobago 
and lime made good growth. 

It is understood that rat-bats are very dosti active to dates 
in these islands and are likely to prove a set ions pest. A 
hmgoid pest lias also attacked dates in Antigua, Tiinidud, 
ami Jamaica. An account of this pest will be found on p. 1 IS. 

ANTIC. l r A. 

The following extract fr<nu a report dated No\ember 12, 
1895, by Mr. A. U. Tillson, then Curator of the Botanic IS tat ion 
at Antigua, which was published in the Kvw Hulldin, 18015, 
]>. 20, gives an interesting account of the progress of an 
experiment in date palm cultivation at Copse (Jioss Station, 
near English Harbour. It will be seen that in this ease trees 
fruited wdien only four and a half years old ; 4 this is unusually 
early, as it ib very Hire for fruiting to take place under five 
years:— 

‘In March 1891,1 reeeh ed from Kew a eas^ of selected dates 
including the famous Tatilat variety. 

* From the seed received I raised about 5,000 plants w liich 
were offered for sale in the Antigua Standard . Date growing 
being a new and untried industry and lung in producing 
a ieturn. the plants w r ero not taken up. 

fc Plants were put out at the various stations, others sent to 
the Botanic Stations of Dominica, St. Kitt’s-Nevis, and Mont¬ 
serrat, and some, in exchange, to tho Grenada Botanic Statiou. 



‘ ft a fluids mo much pleasure* to lopoii that at Cop-o Cioss 
tlmo aie now eighLy-si\ established (lato tieo-, thioo ot‘ which 
fiuitod (lunm; Vugtist of this year, being only four ami a half 
} oai s old. 

* Pho English Ihuhoui (list Lit*t seems \oiy f«i\omublc to 
dalo eullmo. 

•The lollow mg notes fioin II ildinc's Sith hopuaK'ulhmhon 
and ('InnuU s show the \aluo of date cultivations, and the tine 
glow tli and eail t \ fruiting at Copse Cross aie an mde\ of what 
may he e\peeled under local conditions •— 

•"The >ield of a it coin full homing is fioin 100 Hi. to 200 lh. 
pei annum, bill as much as 100 11). ha\e been got iiom a single 
ti ee. 

4 '‘The lice generally pioduees eight to ten lumehesof fmit, 
and the pLoducu of a lieetaie (?\ aeies) of laud under this 
culti\ation is about 11,100 lt>. of dates. 

‘••The value of dates in Knglmid is Talilat, VOv. to 8h. 
per ewt.: Kgyptmn, 28s. to 15s.; Bussoie, bis. toils. The trees 
live to a gieat age and pioduee fmit till 200 years old. " 

Repoiting to the Impend Commissi oner of Agticultuio 
on a visit to this plantation in August 1002, Mi. \V. N. Sands, 
at that time Curator of the Botanic HLation, stated that there 
•were then only twenty-four ltoes, the lest having died out or 
been desfcioyed. 

Owing to nogleet the trees w r ero badly attacked by the 
fungus Uraphioht plioniicis , and none* of the trees were fruiting, 
although the nat'no date was Uniting at the time. 

The largest plants were then about 12 feet high, tlie ro*-t 
varying fioin 0 feet upwaids. 

TRINIDAD. 

In his annual loport for the year ending March HI, ID'KJ, 
Mr. J. II. Hart, Hupeiiiiteudent of the Uoyal Botanic (iardeus, 
Ttinidad, makes Uio following reference to dab 1 glowing : - 

* Plants of the date palm giown from seed lime for many 
years fiuitod annually in these garden-*, hut though sweet and 
edible when ripe, the size was too small to he of saleable 
value. 

* Some four yenis since, a suggestion wa-* made to impost 
stock piopagated fioin suckers from tiees known to produce 
high-class fruit, and after eoiisidoiablo delay a set of forty 
plants Luis been received from Algeria in good condition. The 
majority of these lia\e been planted out and aie making good 
progress. Three of the number were scut to the Tobago 
station with the approval of the Government. 

‘It will, of course, be some >c\\is before the results of this 
importation can ho seen, but fiom Die condition and health 
maintained by the old seedling kinds, it is believed there is 
nothing to hinder the prodm tinn of good fruit, now that the 
right class of plant lms been obtained. That they dittor iiom 
the seedling kinds is e\ident by the fact that they have been 
raised from buckets arising fioin the base of the fruiting trees 



while, except in a ‘single instance, none of oui seedling trees 
lui\e ever produced suekeis, and the tree showing this 
character actually produces the best fruit of any of its class. 
It i- also evident that the Algciian tree's will le.idily lend 
themselves to further propagation, as many of them already 
show signs of giving off a good supply of suckeis/ 

Again, in his report for the 3 ear 10i)3-L Mr. Hart states : 

‘The consignment of date palms received from Algeria 
lias neatly all been planted out in permanent positions, at 
St. Clair, St. Ann’s, and two of three at the Tobago Station. 

‘A leaf fungus was found infecting the plants the first 
reason after planting, but this seems to be gradually 
disappearing as the plants become established. 

•A*' these plants have been raised from suokeis taken 
from trees which are known to produce a fine class of fruit, 
it is hoped that the importation may successfully .accomplish 
the end in view, which is the production of a good-sized dessert 
fruit in the West Indies. It has been stated that good Fruit 
cannot be produced on aceouut of the climate not being 
suitable. As a matter of fact, the true d ite palm has regularly 
produced fruit in the lands of the Botanical Department for 
many yen is past, but not of a size to render it of use for the 
table. Ilitheito the plants have all been beedlinga, and more 
could not be expected of them 011 account of the liability to 
variation common to this plant. Now, however, that plants 
of a well-known strain have been introduced, there is every 
hope that fruit of good quality may be successfully grown/ 


JAMAICA. 

An account of the experiments carried on in Jamaica is 
contained in the following extracts from the annual reports of 
the Dilector 

*Seventy-five date palms weie received from Algiers in 
November 1809. They were in tubs, pots, and wicker baskets. 
To enable them to recover from the effects of their long journey, 
and to get acclimatized, they were placed in the nursery, 
looked after there, and gradually exposed to the sun and 
hardened. 

6 In February and March 1001, sixty-nine of the plants were 
planted in prepared hole* on the lawn between the Directors* 
office and residence. The plants are placed 80 feet apart in 
row* which are 27 feet asunder. Five of the original plants 
have died. 

1 A 4-inch w’ater main runs along the side of the drive, 
parallel with the palms, and connexions have been made with 
this by means of '/-inch galvanized pipes w r ith brass cocks, and 
laid to the root of each palm, that each tree has its own 
supply of water. 

‘ Three suckei s have been established, so that we have at 
present seventy-lln*ee young trees'. (Annual ifrpoW of Public 
Gardens and Plantations , 1000-1.) 

See j). 1 Is. 
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* Tho da to paling planted out last yosr have boon manured 
.nul icgularly irrigated when neceswiiy, and, wiUi low excep¬ 
tions, (hoy are making salKlaclory grow ill/ (Ibid. 1001-2 ) 

‘ Tho date palm-, fiom Ibskia. in Vlgoria, me glowing in 
a most liealtli> way, and a few female trees have already 
flowered, hut none of (ho male tioos. They were badly attacked 
by (ho date palm fungus ((traphioln phoniicix), but by constant 
spraying with Bordeaux mixLuio, and by cutting away in lee led 
parts, this post lms been almost exterminated/ (limb 1 U 02 -&) 

1*0It!Cl PICO. 

The following note on the occurrence of the date palm in 
Porto Rieo is taken from Cook and Collins* Nconnmu' Plan In <>/ 
Porto Rivo : - 

‘The date palm lms boon introduced into Porto Rico, and 
while the plants reach a considoiuhle size, particularly on the 
drier southern side of the island, it is not known that any fruit 
of good quality has been produced. Specimens of a date palm 
were obtained by Bin Louis at Puerto Real, near Cabo Rojo, and 
it is in that region that the tree might he expected to tln*i\e 
best in Porto Rico, and the results of experiments which ha\e 
been made w r ould be of interest, 

‘Although the date pal in grows w itli apparent vigour in 
Porto Rico, it is not likely that it will ripen fiuit of marketable 
quality, as the climate is too cool and too moist. The date 
reaches perfection only in desert regions, and while itean stand 
slight frosts, it must have exceedingly hot w r oathcr during 
the ripening season. That the tree will flourish is no indica¬ 
tion that it will produce good fruit. In the Canary Islands 
an indigenous spoeies of date palm i- extensively grown 
for tho sake of the leave-, which are mad*' into baskets and 
serve other useful domestic purposes, but the fruit is noai !y 
worthless, and genuine date palms which have been introduced 
do not. succeed/ 


KUNMOID dihmahk ok tiik dath palm. 

Tho only fungoid disease reported as attacking date palms 
in the West Indies is recorded from Antigua, Jamaica, and 
Trinidad. The following is extracted from a letter by Mr. J, IT. 
Hart, K.L.S., forwarding the specimens from Trinidad : 

‘ 1 beg to forward yon specimens of a disease which lms 
attacked the leaves of newly imported date palm-, nearly 
every one of which is affected. It appears to be a fungus 
differing from any previously seen here. I have on discovery 
of the attack at once treated the plants with Bordeaux mixture/ 

The specimen wan reported on by the Mycologist of the 
Department (Mr. L. Lew r ton-Brain) as follows: - 

‘The fungus attacking the date palm leaves forwarded by 
Mr. Hart appears to be (ivaphhht phonxicin, Poit., a fungu Q of 
doubtful affinities, but probably allied to the UHiilagmour or 
Smuts. Tho damage done by tbe fungus is quite a localized 
one, as the mycelium docs not extend far beyond tho pustules. 
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Repeated spraying of the young leaves with Bordeaux mixture 
would probably save them from infection. If it be possible to 
cut off all diseased leaves and burn them, without weakening 
the trees too much, I should recommend that this be done.’ 

Later, Mr. Hart reported that the Bordeaux mixture was 
apparently beneficial. The attack on the date palms had not 
increased. 

Specimens of the disoased leaves from Antigua and Trini¬ 
dad were forwarded for identification to the Director, Royal 
Botanic Gardens, Kew, and identified by Mr. G. Massee, F.L.8., 
as Graphiola phoenicis, Poifc. 

A similar disease ha9 since been noticed on ornamental 
palms in Barbados and also on some growing in the Botanic 
Station, Grenada. 

The following description of the fungus is taken from 
Tubeuf and Smith’s ‘ Diseases of Plants’ (p. 325) 

1 Graphiola Phoenicia, Poit. This fungus is a parasite 
on leaves of palms, e.g., Phoenix (lactglifera and Chamei'opa 
humiliA , in the open in Italy and other Mediterranean 
countries, in hot-houses elsewhere. The sporoearps make 
their appearance as little black protuberances on both sides 
of the leaf. The mycelium forms a close hyphal tissue,’ which 
encloses and kills parenchymatous cells, displaces the bundles 
of sclerenchyma and ruptures epidermis and bypoderm. 
Deformation is, however, localized to these spots.* 

The following is translated from Pranks Die Pilzpam- 
sitnren Krankheiten der Pflanzen (Breslau, 189(5, p. 127) 

Graphiola phoeniois occurs on the leaves of the date palm 
both in its natural habitat and in our houses. The fruit-bodies 
appear as scattered, hard, dark swellings, about l'omm, across, 
and which are sometimes surrounded by a clearer border 
showing the part of the leaf-tissue containing the mycelium 
of the fungus, E. Pitcher ( Bolanutche Zeitung , 1883) has sown 
spores of the fungus on date palm leaves and lias thus made 
successful infections. Other species of this genus occur on 
other palms. 



THE SISAL HEMP INDUSTRY. 


hi tin* follow ini* pages will be lound information. collected 
from \arions sources, ielating to the cultivation of the -isal 
hemp plant (Attuu ri(/nla, var s/w/t/w/Jand the pi epical ion of 
Us fibre. 

TIio cultivation of tliis plant Conns an important industry 
in the Bahamas ami. to a less extent, in the Tui ks and Caicos 
Fslaiids. Attempts have also, from time to time, been made to 
establish the industry in other West India Islands, notably in 
Jamaica and Tiinidad. 

In .Jamaica, through the interest taken in the matter by 
Sir llemy Blake, then Governor of the bland, land adjoining 
Hope Gardens was planted w ith smnl The plantation contained 
over 20,000 plants and the Botanical Department was enabled 
to supply a large number of suckeis to planters. The Bulletin 
of the Botanical Department for October 1891 contains the 
following reference to the evpeiiment: - 

' In order to encourage the planting of sisal in .Jamaica, the 
Government has imported lately from Florida 25,000 plants of 
the same variety as grows in the Bahama 0 . This is in addition 
to over 5 J,000 already supplied to planters, audio over 20,000 
planted in the Hope Gardens. ... It is thus possible for any 
one to obtain a few r plants for experiment at a very small 
expense, or in large quantities for laying the foundation of 
future fibre farms/ 

The cultivation of sisal in Jamaica has, however, since been 
abandoned. 

As will be seen from the report from Messrs. Ido and 
Christie, given below', excellent fibre is produced in the Caicos 
Islands. 

The sisal industry in the Turks and Caicos blamls dab's 
from about the year 1880. The Kt tr Bulletin for 1 MO (pp. 27-2-8) 
contains an account of the first efforts made to establish the 
industry. 

In 1880, attention was drawn by Captain Jackson, then 
Commissioner of the islands, to the existence of the true sisal 
plant. In a import on a tour of inspection through the islands 
in August 1800, Captain Jackson stated that on Fast Caicos 200 
acres of land had already been eleaied for the cultivation of 
the plant, and that the only obstacle to the success of the 
company owning the land was the difficulty of obtaining 
sufficient plants. On Grand Caicos over 300 acres had for some 
time been planted in sisal. At Kew Settlement, on North 
Caicos, he found about 200 plants growing but choked up 
with bush. These plants were removed and used to start 
a government nursery. On West Caicos preparations woie also 
being made for planting, over 200,000 plants having alivady 
been obtained. 

The exports, which were valued at only £119 in 1801, 
increased each year ; in 1900, although there was an increase in 
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the amount of the exports the miIuc, owing to Jow pi ices, was 
less limn in the pluvious year. Tlie area under cultixuUou also 
gradually increased, and the industiy hnb become an impoi tunt 
one lor these islands. 

In the following remuiks in the Annual /wr/ foi 1001, 
tlie Commissioner gnes a brief histoiy of the sisal industry in 
the Tilths and Caicos Islands •— 

■It is only within the last twelve yeius that fibre growing 
lias been attempted. The first exportation of fibre was made 
in 1800, when £10 worth was shipped. Five years later, in 1805, 
05.788 Lb. of fibre, allied at £020, w T ero shipped. Last year 
101,1811 lb. were expoited, valued at £0,551. 

*L is in the Caicos Islands that tlie two fibre plantations 
aie situated and working satisfactorily—one at East Caicos und 
the oilier at West Caicos. They lia\o about *2,200 and 1,800 
ncics <>1 land umlei cultivation lespectiveiy, and aio each 
extending their aieas ut cultmition. Ou the East (Riccis thou* 
me lour, and on tlie West Caicos plantation two, flbic-elruning 
machine^ woikcd by cither steam or oil. Each machine is 
capable oi turning out 1,000 It), ot* fibio a day. 

'There are seveial thousand at res of vacant land in the 
Caicos islands suitable for fibio growing, which, if properly 
planted out, would give, in tram thiee to five yeais—should the 
present pi ice of libie, 3rf. to 5UZ. per tb., be maintained—a fair 
return for money in\ested/ 

In his leport for 1002 the Commissioner stated that tlie 
prices obtained during the year had been steady and profitable. 
Of the export■» foi that >ear 58 per cent, went to the United 
States. 8*2 per cent, to the United Kingdom, and the remainder 
to Canada. 

The following table gives the value of the exports since 
189 L 
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lu forwarding a sample to the Jmpeiial Commissioner of 
Agricultuie, his Honour the Commissioner of the Turks and 
Caicos Islands writes, under date March 22, 1901: - 



•The sample I send you is From n plantation of about 2,000 
acres owned by an American Hriu. From the two fibre planta¬ 
tions in the Caicos we exported last year 443,870 lb., valued at 
£0,188.’ 

This sample was a reiwu*kabl> good one, the fibre being 
bright and strong. Messrs, hie and Christie's report was as 
follows:— 

‘ Your favour of the 5tli. instant, with sample of sisal hemp 
from the Caicos Islands, safely to hand. The latter shows flist- 
elass material, better than any of the Mexican and as good as 
the best from the Bahamas. Value* £38 per ton, but less to 
sell quantity. For the past few year** we have seen small lots 
on this market. Manila hemp being on the downward move, 
all hard hemp-* are likely to fall in value.* 

The following extracts on the present position of sisal 
cultivation in the Bahamas aie taken from the recently issued 
General Descriptive Report on the Bahamas Islamls , in which 
is included the annual leport for 1902 : — 

4 So much has been written in regard to the *• sisal ” plant 
that I need only say its cultivation is extending, and undoubt¬ 
edly it grows well, established m places where the roots have 
room to spread. I see no reason why the extraction of the 
fibre should not be a profitable industry in these islands. 
Even taking into consideration adjacent couqjetition and 
natural fluctuation of the market, the plant needs no special 
culture and is practically free from insect pests, drought does 
not affect it* and, on the other hand, it is impervious to the 
torrential rain which generally occurs during the summer 
months. The leaves can be readily cleaned by hand, and there 
are good machines which do the work in a more expeditious 
manner. The type generally used here is the “ Todd ” machine, 
which, J understand, is as good as any in the market.* 

* It is gratifying to be able to report that the Sisal Fibre 
Company of Little Abaco continues its work with every 
prospect of success. The company has about 5,000 acres uudor 
cultivation and 145 tons of ilbre were shipped at an estimated 
value of £4,350. Additional machinery has been placed upon 
the estate, and it is expected that during the next year the 
output will appi*uxiniate £15,000 in value.’ 

"Soil culture is not easy, but, where it is systematically 
attempted, well repays effort. There ip, undoubtedly, a mozu 
cheering look-out for the sisal industry, and those plantations 
which are worked on proper lines are yielding good results. 
This cultivation is extending and bids fair to be a perma¬ 
nent and promising one for these islands. There iH, perhaps, 
no other economic plant which is so well suited to the peculiar 
conditions existing here as the agave which produces the 
so-called ‘‘ sisal ” fibre, and it is now understood that while it 
will grow and thrive under conditions of neglect that would bo 
fatal to almost any other plant, it requires rational treatment, 
and will not survive being embedded in solid rock through 
which the roots cannot penetrate, as was formerly thought 
possible. The failures that have arisen in the past have mainly 



come from an impel feet undei standing ol vegetative piocosses, 
and disregard of oi dinars niles of husbandry. Much of the 
“si^ai" lli.it lias been planted m this island is still choked up 
with weeds and undei growth, and it is only those who pay 
some attention to cultmition tliat make a linancial success 
ol the \ entitle.' 

Theie appeals to be a I'auly Mtti-factmy outlook lor sisal 
cultivation d taken up in these islands. Theie aie undoubtedly 
lands in different pints of the West Indies, unsuitable on 
account of their diy and tocky nntmo lor the cultivation ol‘ 
other crops, that might well be utilized for the glowing of this 
hbie. Theie should be little difficulty In establishing, at any 
rate, a small industiy in this commodity: the cultivation is 
a simple matter, and the machines for extiacting tlic iibie, as 
lor example, that known as Todd's, icferrcd to on p. 102, 
appeal to be (pule leliable. 

This is notan uidustiy w Inch will peimicoi the inxestment 
oL enormous capital. A suitable estate would be one of about 
500 acres. The establishment of the cultivation up to the end 
of the thud year would cost something hko £5 per ncie. For 
buildings and machinen, nicludiug an oil engine and a Todd's 
machine, about £1,500 would be required. 

The principal maiket foi thi^ flbie is in the United States 
of America, the impoi ts into that counti y, during the year 100*2, 
amounting to 87,025 tons, valued at $13,280,411. This amount, 
is over 2,000 tons less than was imported in the previous year, 
but the total a alue was greater by $1,328,231. The pi ice during 
the past ten .venrs has varied from 2 jc. to 10 c. |>er It. 

The amount and value of the imports of sisal into the 
United States during tlie last tliiiteen you is are published iu 
the issues of the Yi'irbooh of the Departnu n( oj Ayiicullurc for 
1805 1003. Fiom these iigures the annual average Milne per 
ton 1 ms been calculated, and is show n in the following table: — 
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A complete account of the sisal industry m the Bahamas 
prepared b\ Sir (then Dr.) Daniel Moiris, was published as 



one ol blit* Colonial Jh ports Series (Miscellaneous no, 5, LSDO), 
which wo reproduce lieie in extenso : - 

Til 10 Sisal Plant. 

Sisal llbic dotivet 1 its commercial name from the Foil of 
Sisal, from which it was oiinitially shipped. Since the 
completion of the railway to Meiida, the fibre is now wholly 
shipped from Piogresso. In Viicatan tlio plant is called 
llenoquen. There are two sort*-, white and green, ffennpun 
bianco is the plant known by the aboriginal name of Hacqni. 
It has a whitish bloom on the leaves, giving them a glaucous 
colour. It has teetli on the edge of the leaves, and is 
botanically Ayaic rigida , var. elonyata. This is the chief 
plant cultivated in Yucatan, llcncqum lerde is the abmiginal 
Yaxqui. This has no teeth on the side of the leaxes. 
The colour is a blight gieeu, and is botanically Agave rigida, 
var. sisalana. This is the sis.d plant of the Bahamas In this 
paper we shall refer to it briefly as A yaw sisettana. It is 
universally regarded as yielding the best quality of libre of 
any known agave. 

This agave, now ‘-o closely associated with the fortunes of 
the Bahamas has had an interesting history in another pait of 
the world. For a knowledge of ite culture and uses, Dr. Schott 
tells us, Yucatan is indebted to the Maya Indians- the direct 
descendants of those remnants of the Toltecs w’ho, after the 
fall of their empire in the valley of Mexico, emigrated to 
Central America and Yucatan. Some of these Indians, still 
sjieaking the Maya language, are fouud within the borders of 
British Honduras. They aro most skilful in extracting fibres 
from all kinds of native plants. 

As regards the botanical name, w e aic told by Dr. Engelmann 
that:‘A yaic sisaJnnu was given by Dr. Perriuo to tlie plant 
known to the natives of Yucatan as Yaxqui, the most 
valuable of the librc-pioducing agaves which was introduced 
by him into Southern Florida in 1880 during liis efforts to 
acclimatize commercially ^valuable tropical plants in that por¬ 
tion of the United Stale's/ ILe did not live to see the success 
of his efforts, but fho Yucatan agave is now fully naturalized 
in Florida, at Koy West and the adjacent coast. It is abundant 
also in the Bahamas, but whether derived from Florida or 
directly brought to the Bahamas by other lneaus, it is now 
impossible to say. Mr. C. R. Nesbitt, a former Colonial 
Secretary, introduced fibre plants direct to the Bahamas in 
1845; these may have been Agave ftisalana On the other 
hand, 1 recently found a new species of green aloe (Furcraeu) 
growing in the neighbourhood of Nassau that yields fibre, and 
it is not impossible that Mr. Nesbitt s plants were these. The 
point is not, however, of practical impoi*tauce at the present 
time,but Mr. Nesbitt deserves credit as being one of the earliest 
persons, if not the earliest person, who took a deep interest in 
the efforts to start fibre cultivation in the Bahamas It is in 
favour of the theory that the sisal plants came from Florida, as in 
the nearest islands, such as Abaco, the plants aro most abundant, 
and this fact has led to thoir becoming the head quarters of the 



industry. The migiation oi such lical-lovin^ plants would 
naturally be southwards, in the direction of the grea test w ai intli. 
Their migration nortliwaid lias been shown to be veiy limited. 
If tho dispersion began from New Providence the noithein 
inlands should have possessed fewer instead of the larger number 
of plant". 

Agaie sisuluna, in common with othei plants belonging 
to the same family, possesses special piovisions lor spend¬ 
ing itself (Aer a w r ide area. These piovisions aie either vegeta¬ 
tive or seminal. The vegetathe repioduction is of two 
kinds. Theie arc first of all undeiground suckers thrown oil 
irom the stem, which grow up around it. Until they are large 
enough to shift for themselves, these diaw their nutriment fiom 
the pa lent plant. Buckets appear about the second or third 
year after planting : they continue to be thrown oil* for a year 
or two, and then cense altogether. The peiiod when they 
actually cease is probably deteimined by the approach of the 
‘poling’ stage, when the plant is about to come into dower. 
This is the supreme effort in tho life of many plants of the 
agaAe tribe, and with it they complete their life-liistory. The 
flowering panicle or ’pole' is a huge inflorescence, sent up from 
the heart of the plant. It is 15 to 20 feet high, and sometimes 
higher. The base is about 4 inches in diameter, and it gradually 
tapers upwards into a fine, slender rod : the branches aie carried 
in tho upper part only: they come out almost at right angles. 
The height of the panicle is usually about twelve to fourteen 
times its width, and the largest branches are near the middle*. 
The branches carry numerous greenish-yellow flowois, giving the 
wliolo a candelabral character. In Agave nimlcimt the flowei 
aie seldom followed by seed pods; exceptionally, one or tw^ 
may be produced. When the flower* have fallen, the pole doe; 
not immediately die away: on tho contrary, at the ends of the 
branches, in the axils near the fknver scar, tbei e are pi oduced 
numerous small bulbils, which evontually develop into plautlet"* 
of considerable size. These me locally called ‘polo plants/ 
We have thus seen that the sisal plant is capable of being easily 
propagated either by means of root suckers oi pole plants. Of 
the relative merits, from the cultural point of view, of these 
two methods of propagation 1 will speak later. 

Distribution of Sisal Plants 

Agave * Inula na had its original home, as already stated, in 
Mexico. On account of its value as a fibre plant it 1ms now been 
widely distributed in tropical and sub-tropical countries. It 
w as introduced, as w e know, to Florida and the Bahamas, and 
is found also in considerable quantity in the Turks and Caicos 
Islands, where there are seveial plantations already established 
and apparently in a thriving condition. The plant is piesent 
in Jamaica in considerable quantity. It w r as introduced there 
from the Turks Islands during the last seven or eight years. 
No regular plantation*- have been established, although experi¬ 
mental areas under 100 acres exist in some parts of the island. 
In 1884 I strongly recommended sisal cultivation to the people 
of Jamaica, and show r ed that at the prices then existing the not 
yearly returns would have been at least £3 per acre. If it had 



been possible to ship libra from Jamaica dm ing the period of 
high pi ices in 1XKW the net return would ha\o boon as high 
£20 poi am 1 . Although the opportunity was missed, it is 
a fortunate oirriimstunre that Jamaica, at the pic^cnl time, has 
many other industries, of a successful and prosperous eharactei. 

In British Honduras as might be expected Irom its 
contiguity to \ ucatan. there exist uumeious plant sol hoiiequcn, 
both of the white and gieen vaiielies. It was lien* (hat I fiist 
saw sisal jdants dining my oxploi at ion in ISX2. Small aieas 
have been planted in the not thei n pails of the colony in the 
ncighbomhood of Uorosal. Samples of tibie fiom JbitNh 
Honduras, iecei\ed in 1801, were leported by Messrs, Ide and 
Christie lobe of ‘good style, quite of the sLnl hemp character, 
and readily saleable in the Loudon market.' Tiinidad imported 
about 12.000 small plants Irom Florida in 1801. They wcie 
grown in nur*eiies and after wauL distiibuted to Tobago and 
various distlids in the island No attempt 1ms been made to 
start a tibie industiy. A small sample of tibie (leaned at the 
Botanic Garden. was of excellent quality, so that both the 
soil and climate have been pio\ed tube fawmrable to the 
production of conmiorcial fibre. In the Windwaid Islands, 
duiiug 1800-01, about 2 acres wore established at the Grenada 
Botanic vStation ; a small men at the St. Vincent Station : and 
about 5,000 jdants were introduced to St. Lucia. In the 
Loew ard Islands plants exist at Antigua and St. Kilt’s. A fail ly 
large plantation of Agave sisafana and Fitnraea giganiea , 
started in the first instance by the Government, for relief 
purposes, exists at Anguilla. The plants aie now old enough 
to yield tibi e. 

The high price ot sisal hemp in 1800 attracted the attention 
of people in most tropical and sub-tiopieal countries to the 
possibilities of embarking in its cult nation. Plants weie 
introduced in large quantities to the Cape, Natal, the tropical 
parts of Australia, Fiji, and various districts in India. In fad, 
it is hardly possible' now to ibid any country in which they 
are not present in more or less quantities, They are piosent 
in one or two loon lilies in West Africa, and are amongst the 
more common agaves in gardens in the Hiviora, where they 
flower freely. At La Mot tola. Mi*. TIanhury has se\eral plants : 
one floweicd with him in 1801. 

Next to Vueatan itself it is probable that no paitof the 
world is so favourably situated tor carry ing on a sisal industry 
as the Bahama Inlands. It may therefore be accepted (hat, 
takiug into account the comparatively limited demand that 
exists for the fibre and the fluctuations to which it is specially 
liable, the position taken up by the Bahamas will not be 
seriously contested by any othei country. 

In discussing the possible establishment of sisal plantations 
in Florida, Sir Ambrose Shea stated: ‘The cultivation in 
Florida has been proposed, but this is not seriously considered 
by us. The plant iR inferior, wages much more than double 
what is paid here, and there is a well-know n liability to frost 
which, is fatal to fibre growth. As far as the best-informed 
judgement can at present be a guide, wo have no grounds for 



apprehension that our position can be seriously disturbed* or 
that iu any conceivable conditions in the future tiio fibre 
cultivation in this colony will be placed below the limits of 
profitable adventuie.' 

Soil. 

The biottl plant does not roquiie a rich soil. The fibre 
districts of Yucatan have generally a rocky biokeu mu face 
composed of a layer of boil about 18 inches thick, underlaid 
with a soft limestone rock. The general conditions aro diy 
and arid. Tbe rainfall i9 small, falling usually within 
two or three months. For the lest of the year there is 
little or no rain, and the heat is intense. Tire bisal 
plants can withstand this heat provided there is some 
soil: but, on the other hand, it is impoitant to point out that 
the impression, which unfortunately has become general in the 
Bahamas, that sisal plants will thrive on the poorest soils oi 
practically on no soil at all, is a misleading one. This impres¬ 
sion has led to some lands being cleared and planted with sisal 
that are likely to prove utterly useless tor fibre growing. It 
would be w’ell to bear this iu mind both in extending the 
present plantations and in selecting sites for new plantations. 
What are called ‘mixed lands' and ‘coppiced lands' of an 
undulating character appear to be veiy suitable for the 
purpose: whereas * pine lands 1 of the typical sort, with but 
a thin film of soil overlying an almost impenetrable pavement 
of limestone rock should be carefully avoided. Again, in the 
Bahamas there are many depressions inland where there 5- 
water lying a foot or two below r the Mirfaco. This is free! 
water, but is sometimes influenced by the rise and fall of tly 
tide&. In such localities it would be decidedly unwise to plain 
sisal. The plants are most sensitive to moisture at the loot-' 
They either die outright, or linger on in an unhealth, 
condition, making little or no growth. 

Mr. James M. Rao, in a report published at Nassau in 18U1, 
was very emphatic on the importance of planting sisal in 
suitable soil. He pointed out the improbablity of the plants 
* thriving in dry, and sand, or on rocky land, devoid of boil.’ 
Subsequent experience ha> confirmed this. The same w’ritor 
also draws attention to the healthy appearance of plants on 
hilly slopes fully exposed to the Min and air. This in part is 
no doubt due to the excellent drainage of such situations. 
Rocky laud is by no means to be avoided provided it is ‘loose 
broken rock, ’ and not an impervious pavement. In the 
former there are nunieious interstices and small pot holes 
containing soil iu which the roots find abundant food. There 
is no lack of suitable soil in the Bahamas. In fact from my 
own observation, I am able to state that there are extensive 
areas where the plants already established are most luxuriant. 
It is only necessary to look first at the plants, then at the soil, 
to arrive at the true value of almost any situation for sisal 
hemp plantation. 

Mr. Preston, wi iting of sisal in Yucatan, stated : ‘ Although 
not apparently subjected to disease, and capable of resisting 
a drought of eleven months in twelve, the plant is not 
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altogether 1 100 Irom the olloets of sudden changes of heat and 
cold, and is liable to bo damaged by Hoods of rain inmiodiaioly 
afl i a long drought, when accompanied li> sudden fall ol 
tom pom tine. This happened in Yucatan in 1888, when, nfirr 
a seveie (bought, the mills oamo mi suddenly, with hail and 
a homy wind from tho north-wist, with a fall of loniporutuio 
trum tSD to 57, and within ono night about DO por eonl. of 
the plants wcie damaged oi blasted on the (aids of the leaves, 
about an average of thieo loaves to the plant being alleeted, 
causing a loss ol 3 imm* cent ot leaf. A similar change aftei 
a i>ioU‘M*ted drought, hap])ened in this colony in Mai eh last, 
when a few of out farms were alleeted.* Such a visitation 
happens but once in many yea is. Apai t from (his, thoie is no 
'-(•lions iniuiy likely to iiriM? to the plants. The humcanes 
ol the West Indies do not affect them on laid beyond the 
i each ol Hood and sea-spiay 

rpi/riVA'iioN’. 

The selection oi the bud. ba^cd on the chainctei ol 
the Mid, elevation, and aspect. Inning been <h teimined, the 
next point is dealing it loady for planting. Whole iliogiowth 
is * coppice,’or low bush, tlieie is not much labour involved. 
Whole it is pine land thoie is heavier cutting. Both cutting 
and lopping aie better done in tho diy season. The subsequent 
binning should be as light as possible In the Bahamas the 
less burning the better. Where the soil is thin it is most 
in j minus to pn<?s a big file over it. Where piaetieable the 
diied timbci, after felling, might be arranged in rows and 
heap-, and burnt there only. This would save the soil in other 
plan's. Where there is a demand for charcoal, some of the 
hard wood might be utilized in this maimer. 

A urbcvieH. In all cases 1 would strongly lccommond the 
establishment of nurseries in a central position, vvlieio suckeis 
might be grow n until they aro about 10 to 20 inches high. For 
i cm Mins given later, I would select suckers in pieforonee to pole 
plants*. Suckers, when so grown, can bo kept under observa¬ 
tion, and selected for planting according to their strength and 
vigour. It also saves much expense in weeding the Helds, if 
thoie are no young plants to care for. When plants are lifted 
fiom the nuisoiies it i* usual to trim the roots and renm\ esome 
of the lower leaves before they an* planted out. In the ease of 
established plantations this plan is to be recommended. It lends 
to lessen the subsequent production of suckers, and thus gives 
the plant greater vigour. When the roots are not trimmed the 
plant is said to produce an abundance of suckers and is 
piobably thereby weakened. Iu any case it will produce 
a sufficient numbei for renewing the plantations. Any further 
production means loss of leaf-growth. 

Plani /«//.- -It is an advantage to put out the plants in rows 
exactly the saino distance apart. This facilitates the work 
and allows for subsequent planting between tho rows. The 
distance between the plants in each row may vary according 
to the character of the land. In very rocky land advantage 
must bo taken of the small * pot holes/ It is useless to plant 
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elspwheic. Lanes for cartiug purposes and railways are left 
between eveiy fourth, sixth oi eighth low, wedding to the 
nature of tin ground. The number of plants to the acne will 
Miry from 000 In 800. The tendency is to plant closer tlvin 
forme i ly. As long as this dues not inlet foie with the giowlh 
of the plants, and alTouU room for cutting, close planting is 
not neoessaiily injurious. On some plantations 1,000 plants 
are found to the aero This* is possibly too close on good land, 
and may result in the production of short leave*?, which is to be 
avoided. 

Cutting the Leaiea —U large healthy suckers, from 10 to 
20 inches high, aie planted, these should yield leaves fit for 
cutting in about three to four years. The proper time foi 
cutting depends on the noil aud the vigour of the plants. Dm ing 
the flist season of yield only a few of the largest lea\es should 
be removed. Subsequently ten to fifteen leaves may be cut from 
each plant. This may be continued from once to tin ice a year 
according to the age and character of the plant*. Ovoi- 
cutting is a serious mistake. The fibre is immature and 
consequently of low commercial value. The practice also brings 
on premature poling, and thus injures both the reputation and 
the permanency of the plantation. The leaves may he cut by 
contract and tied into bundle** of fifty at a cost of about In. fid. 
per 1,000. They may be conveyed to the cleaning shed on nude 
back, in carts, or by light lailways. A mule will cany 200 
leaves; on a railway lie can draw a wagon with 3,000 loaves. 
In Yucatan, aud also in the Bahamas, portable railways have 
been laid. These are of 50-centimetre gauge, rails 10 lb. to the 
foot. The material for tlio most part is the French Docauville 
system. The Belgians also, according to Mr. Pierce, the Vice- 
Consul at Merida, supply large nuantities of this portable ^ 
railway, rails and sleepers combined, costing about $1*121 per 
metre. 


Polina of Sisal Plants. 

A question atom) in 1893 as to the early ‘poling’ of sisal 
plants in the Bahamas. It was feared that if they began to pole 
at five to seven years theie was little time in which to obtain 
a succession of leave** to carry on the industry. The details 
of the investigation made at that time are fully given in the 
Kar Bulletin , 1893, pp. 315-9. Those specially interested in 
tills aspect of the question cannot do better than refer 
to the Kew Bulletin . The aid of Kew w'as sought in reference 
to the nppioximnte time iho bisnl plant would last in 
the leaf state. In other words: How long would tin* 
plant be available to the planter for production of fibre V 
The matter was one of great interest to the Bahamas people, 
for on it depended the success of tlieir plantations. The 
result of the inquiry was so far satisfactory that with 
care and judgement on the part of tiio«e directly in 
charge of the plantations, it was believed that no greater 
cause of anxiety need be felt in the Bahamas than 
had been felt during the last thirty years in Yucatan, for 
plants that had ]>oled might easily be replaced from lime to 
time, by °trong healthy ‘supplies’ from nurseries, and the 
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« ork of (lu* plantations need not nt any timo bo intermixed. 
The latest infoi motion from Vnofttnn was furnished b\ 
Mr. 1’ ieice. lie stated that ‘hemp plantations in Yucatan 
lasted for some fifteen yens' This was not cmidusi\e as 
ribalds the age of the* liullx icltial plimli It ineiely showed 
that while some of the original plants poled at one age and 
some at another, their places were so tilled up from time to 
time by new plants that the whole undertaking received no 
serious chock up to about the fifteenth year. 11 is believed in 
Yucatan that if tlie root-suckei - are allowed to remain attached 
for a long period, they tend to exhaust tlie parent plant and 
accelerate tlie period of poling. Such suckers diverted tlie 
strength of the patent plant, and if tdlowed to remain too long, 
either of two things must happen—the parent plant would 
produce fewer and smaller leaves, or its period of maturity would 
be hastened. The practical outcome of this was the suggestion 
that such suokeis as were necessary for supplying the plantation 
should he taken, when large enough, into nmseries and all others 
be removed regularly and tin own away. 

The information from the Bahamas in regard to the 
plants that had shown a disposition to early poling in 1808 
was so incomplete that it was impossible to discuss the 
matter fully. The liistoiy of the suckers before they wore 
put out, and the ticatmcnt they afterwards received, wore 
not given. All those were important faetois to be consid¬ 
ered before a definite opinion could be formed. The result 
of further experience has shown that some plants pole at 
five or seven years ; others at a later period. It was improb¬ 
able, if properly treated, that they would all pole, over 
,h large plantation, at the Bame time. If the plantation were 
barefully watched, and fresh plants put in as soon as the 
older plants roached maturity, there would be little inter¬ 
ference with the work of tlie plantation. It was further consid¬ 
ered essential that fresh plants, in large numbers, should be 
grown in nurseries with tlie view of supplying vacancies 
caused by poling. Also that the pole should be cut, or bettor, 
notched and bent over, as soon as it appeared, in order that 
all the leaves on the plant should be ripened beforo it died. In 
this way the plant would be kopfc available for yielding llbro 
for nearly a year later than it otherwise would bo. 

Another point was insisted upon, viz., that while all the 
mature leaves should be cut when they had attained full 
development, great enro was to bo taken that the immature 
loaves were not cut. The regular cuttiug of the fully matured 
loaves was understood by some to prolong the vegetative life 
of the plant, and retard poling. Theoretically, however, 
there is no ground for such a supposition. On the other 
hand, the cutting of immature leaves would certainly have 
a contrary effect. The plant would bo likely to be weakened 
by the process, and the subsequent leaves borne by it would 
be fewer and smaller. The exact period when the leaves 
were to be cut required careful attention. As a general rule, 
the leaves were ripening when they were gradually falling 
from the erect to tlie horizontal position on the plant. There 
were also some indications in the cliauge of colour of the 
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loaves. It is somewhat of a coincidence that exactly similar 
questions nioso in Mauritius, when the hemp industiy xx r ns 
started there some txxcntx yeais ago. The plant cultivated 
m tlie island is the green aloe (Fm'cnttn yujnntia). It is similar 
to the sis.il hemp in appearance and luibrt . it also ] adduces 
bulbils 01 pole plants alter llowoiiiig. M fie t'ha/al stated 
that the pUnts generally poled there at the age of sexeu to 
eicrlit >eais, but they could lie cut four m H\e times before 
poling, and therefore betore it was necessaiy to leplace them. 
Another account mentioned that many of the aloes flowered 
three or four yeais pa ill or than others : hence the leaves of the 
seedlings fiorn the former were fit foi cutting when the late 
lloiveiing plants were dying out: so cutting once begun was 
practically continuous. Supplying amongst old plants was done 
in time so that, as the* old ones died out, cutting fiom the 
\oung ones was ieady to begin. Oxer-cutting in Mauritius 
was held to be injurious to the plants, weakening their giowth 
and causing them to fiowei, and die piematurely. In 
Mauritius, also, it was found that, by cut!mg only the matured 
leaves, the grow th of I he plant was not weakened. Thus laige 
fine leaxes w ? eie oblnined, yielding long fibre of the finest 
quality. 

Theie is another im|>oi tant factor, apparently ox pi looked, 
in regaid to the poling of sisal plants in the Bahamas. In 
Yucatan the plantations are established for the most pait 
with suckers, not pole plants. The latter are not often 
available, for the pole is removed as soon as it appear*. Owing 
to the heavy demand that existed a texv years ago in the 
Bahamas, pole plants xxere very largely used. Tn fact in many 
cases they ueie the only plants used. Added to this they were 
mostly small in size, and com eyed in large quantities in the 
holds of schooner*, wheie they got ovei-heated and weakened. 
Such plants w ere necessai lly predisposed to early matiuity. 1 am 
also ot opinion that pole plants produced as an exphing effort 
of the pa lent plant are not always calculated lo produce such 
lobust plants as suckers. At least they are not likely to be so 
when derived from plants xvhose len\ T os are periodically reduced 
xvlien cut for fibre pm poses. It would be xx eli to investigate 
the matter expend mental 1>. This might be done bv planting 
suckers and pole plants side by side and watching the results. 
On no other giomuls should there exist any marked difference 
between tire belmviom of sisal plants in Yucatan and the 
Bahama*. 


Kvtkutixci the Fibre. 

In Yucatan the greater part of the 850,000 bales of sisal 
exported from that country is cleaned by means of a primitive 
machine called a 1 raspador.’ Although of a rude character it 
is stated that a peon thoroughly experienced iu the xvork will 
clean at the rate of twentx' leaves a minute. There is, hoxvex^er, 
a considerable wxaste of fibre, and the xvoik is laborious. The 
average xxork of one machine per day is said to be 7,000 leaves 
w T ith txvo men continuously engaged m feeding it. The raspador 
is simply n xxhecl, like a i-foot pulley, with n 6-inch face, 
furnished with pieces of brass, an inch squaie and 0 inches long, 
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running acioss the Face a foot apnit. This wheel inns in 
a lioii\y wooden ca*-r. When woiking it makes about 110 to 
200 isolations pei minute. The leaf is put in ilnough a small 
opening at one i ml. ami is held by a stiong elamp oi in the 
hand. In the* meant ime a hea\y block, like a biake of u Mil¬ 
way caiinge, woikul by the loot, is hinugld to beat on 
the jmit of the leal hanging down, pressing it against the 
revolving wheel. In a feu seconds the pulp is beiten out and 
thrown into a pit underneath the wheel. The eleaned fibre is 
drawn out and held in the hand. After tins the leaf is 
reveisod, and the othei end eleaned in exactly the same manner. 
It will be noticed that the leaf lm-i to be lirmly held by the 
operator while it is being cleaned : it has fmlher to be pressed 
by the brake against the blades of tlio revolving wheel, mid 
when one half is cleaned, it is necessary to reverse it and 
present the other half, bi Yucatan when* men have been 
trained for the work for several generations, it is possible to 
continue this system. It was considered, however, to be 
very difficult if not impossible to introduce it elsewhere. 
Hence when the plants in the Hahninas weie appioaching 
maturity considerable anxiety was felt in regard to the 
means to be adopted for cleaning tin* fibre. All the new 
machines that had been hitherto tried had not proved 
satisfactory, and at one time it was in contemplation fotiy 
a tientmcut by crude prefcroleum, suggested by Mr. Kdison. 
In the beginning of 1801 a machine was brought forward that 
raised expectations that fortunately since that time lui\e been 
fully realized. The Govemoi wrote to the Secretary of State 
in May 1891 to announce that he was in a position to speak 
definitely of a fibre maeliino that was in successful operation in 
the colony. 1 Tlio machine in question/ he says, * is manufactured 
by Mr. T. C. Todd, of Patterson, New Jersey. U.S.A.; I have 
witnessed its performance, anti have no doubt it will 
be univciPtdly adopted. It dresses the film* perfectly, and 
with a minimum amount of waste’ It was patented by 
Acosta in the United States in 1802. The chief feature of the 1 
Todd machine is its automatic character. The leaver are only 
handled once, and are cleaned by two drums or scutching 
wheels working on alternate sides. They are fed in at one end, 
and the (‘leaned fibre is delivered at the other. There is no 
necessity for holding the leave*- at any time. A boy can 
arrange them on the feeding table, and once that is done they 
pass into the machine, and the cleaning proceeds automatically. 
The machine is of considerable size and weight, ami U rather 
costly—about; 4E9Q0. There can be no doubt of its superiority 
over the raspador. The Todd machines 1 saw in regular 
working in the Baliamas were regarded by the planters as fully 
meeting their requirements. The operator seats himself before 
the feed table and lays the leaves closely together without 
overlapping. The points are arranged towards the left hand. 
The leaves pass into the machine sideways, not endways, an in 
the raspador. About one-lialf of each leaf hangs down loosely 
to the left. The leaf is, first of all, taken up by the feeding 
belts, and by the latter presented to the first scutching wheel, 
which cleans about one-lxalf from the point downwards. By 



a clovci mloichange ol joinltMl belts passii ig between the tw o 
wheels. the cleaned poition is securely held while the remainder 
i- cleaned by the second wheel. There is no uncleauecl or 
p*tilinlly-cleanod portion left in the middle: the libie is 
tlelivmod entirely hot 4 from pith and perfectly sti night. 

The Lollowmt* account of the Todd machine was published 
m tho Xassan (Titanium, June 1 b, 1 SI)J : 

* We would iemutk that Mr. Todd wms foiLunate in having 
his machine placed oil Mo^is. Clough and Menem lev’s faun, the 
location and suuoundings of which tue so favourable foi the 
exhibition of Its winking poweis. An Itnglisli 5-hoiso-powei 
engine was used to woik the machine, and upon the leaves, 
leudy for cleaning' being placed in position, they were inn 
tliiough in the simplest manner, coining out at the opposite 
end perfectly clean. The attendance necessary can be 
peitoimed by one woman or boy to feed, and another to 
receive the fibre as it is dcliveied. It is claimed that horn forty 
to si\t> leaves pel minute can be cleaned which would yield 
•i good percentage of fibre, and il steadily woiked at least 
1,500 lb. could be turned out a day. From all that came undci 
oui observation dining the tune we *a\\ the machine winking, 
we conclude th.it theic need not be any tiuther delay in the* 
extract ion of libr* 1 oil account of the absence ol improved 
muchiner.v 

In July foliowing, Me^is. Clough and Meneiute/ reported 
as follow s - 

* At the end ol a mouth’s steady work we arc pleased to 
lepuit continued satisfaction with the fibre machine. It does 
its woik easily and excellently. N requires compaiativoly 
little motive power, and two women or boys are suilicient to 
leed in leaves and leceivo the fibre. It certainly is the best 
tibre-extiacting machine we have seen, and as far as we can 
judge, it is at lca>t equal to any now in use anywhere. We 
believe it w III he used b\ all hemp growers here.* 

The latest published account is from Messrs. J. 8. Johnson 
A Co., us follows : 

•After twelve months experience, we are nitisfied that 
the machine, properly hnulled, is capable of producing a ton 
ol fibre m a day of ten limits. We have made 700 bales smee 
we started cleaning, and, with all the inleiference of weather, 
and want of experience and changes, impel fectums of belt, etc., 
hive averaged over half a ton per day light on for six; months. 

1 am quite snip that pm will soon heal of a ton a day, now 
that the gearing luis been improved, by making it cog-wheel 
instead of leather belt. Finally, let me tell >ou what I did in 
Octubci of this B \c,ir. I ailived at my plantation with 
a schounei having on board a Todd machine, an engine, boiler, 
shafting, pulleys, and baling pi ess, with nothing but the naked 
ground befoie me. I ai rived on Wednesdiv afternoon, and on 
the Saturday following I began to clean fibie. It took me only 
two days to put the whole business in opeiati m. It is to-dny 
working like a charm/ 



10 I 


It is evident from those accounts, bail'd cm cuulnmoui 
wot king over a lengthened period, that there* is no dilliculty in 
cleaning the* fibre in I lie Bahamas. Besides the* Todd machine, 
thoic are either machines such as the Villnniore, vei > highly 
recommended, and perhaps not so costly, 1 was not able to 
see any of these in actual wanking (lining 1 my visit. 

The power used for the machines is alwa>s steam : water 
power is not available, and wind-power is too uncertain. \n 
outfit to turn out about half to three-quai ters of a ton of clean 
fibre per day would consist of a steam engine using, prefeiably, 
kerosene oil, not coal, a single* Todd machine, and a steam 
press. The whole would cost about Cl,000. It a second 
machine weie added, the total cost would be* Cl,000, and the 
output at le*ast a ton and a half of 11 Ine per day. 

The fibre's of agaves, as indeed of all the endogenous plants 
associated with them, are perfectly white if cleaned without 
fermentation. They are, however, easily discoloured, and not 
only so, but are considerably weakened by the* decomposition 
of the mucilaginous and saccharine matters associated with 
them in the fresh leaves, lienee it is of tlie highest impoi lance 
that the Jlbre should be extracted from the* leaves immediately 
they are harvested. In fact, it may be laid down as a cardinal 
]\ia\im, that agave leaves must lie cleaned within a few horns of 
their being severed from the parent plant. The icsiilling lihre, 
if intrinsically of good quality, will then be white and glosiy, 
with the individual filaments straight and untangled. When 
agave leaves are allowed to lie exposed to the sun and air after 
being cut, they lose the natural moisture, which is useful in 
cleaning them, and the juices set up a fermentation which, if 
continued long, will seriously aITect the quality of the fibre. 
A practical rule for the working of a sisal plantation would be 
that the leaves cut in the morning should be cleaned the same 
day, and that the leaves cut in the afternoon should be put in 
hand the first thing the next morning. 

Drying and Bamnu. 

After passing through the machine the Iibro is hung out (o 
dry in the sun. Too rapid drying is not. desirable, as thereby 
the fibre is not sulliciently bleached. It retains a raw' greenish 
tint which is undesirable. This tint, will, however, disappear 
if the fibre is spread out in shade for a day or two before 
baling. The fibre should not bo exposed to heavy night dews 
or rain, otherwise it loses its lustre and is rendered mialtractive. 
Mixed or badly-cleanod fibre, or that which is stained or dirty, 
should be placed on one side aud used locally. It is not worth 
exporting except as toAv. In Yucatan ‘ the bands put on bales 
are made by farm hands, who are paid from 25c, to 50c. daily. 
Each bale requires from 100 feet to 120 feet of rope, weighing 
from ill H>. to 5 lb. for each bale. According to size and weight 
of each halo, from four bands to six bands are put on each. The 
cost of bands is about 5e. each. The bales are sold including 
the weight of bands, these being usually made of the inferior 
grades of fibres/ The bales weigh from 050 lb. to 100 lb. The 
cubic measurement is from 20 to 22 feet. 
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As Hoards tin* pulp and watery juices \ added dming the 
pi o< ess of e\t i act ing I lie IIhi e, these are nppai on I ly ol no gi oat 
value. Tin 4 juiee of agaves is evaporated in Hnn* eounti ies to 
make a soap for cleansing nietal utensils The pulp contains 
potash. \ftei bein'* well lotted 01 burnt it would form 
a useful manme lor pine-apples or iui (heagivc plants them¬ 
selves. The line pith tin own out by tilt* machines i-, veiy 
inflammable when diy. On that account it should not In* 
allowed to aecainmlate mi and around tin* s]ic<l.s. II 
a sufficiently lame quantity ol clean pith could be collected it 
might be used as a packing material. It isvei.v light, elastie 
and. w hen thoioughly dried in tin' sun, is free fioni smell. 

VfKM). 

In Yucatan the yield of Itliie. as a gencial ude, is .10 U». 
from every 1,000 leaves. * but there me leaves which give up 
100 11). per 1,000: this, howevei. i- exceptionah Kioin the liftii 
t ) the seventh year the average > ield of good plants 75 Ik. 
pel 1,000 leaves. 

Willi 050 plants to t ln k aci e.each yielding t lm I> -tin ee lea\ es 
containing at the rate ol 00 11> ol libie to the 1,000 U we-, we 
would have a total jeaily } ield ol 1,200 Hi, or a little ovei halt 
a ton per acic. This is tin 1 usual retmuin Vueatan In the 
Bahamas with closer planting and mole improved machinery 
it is likely to be higher. It is not likelv in any case to fall 
below half a ton. 3b may be as high as Llnee pun Her-, of a ton 
per acre. If we take the lower estimate of half a ton to the 
acre, costing for product on \<f. pel 11). and realising the vriy 
low jirice of lid. per 1I> (the lowest ever known for Hsal fibre), 
there would still bo left a margin for prolit of Id. per lh., or 
til 10a. per ton. It is believed that the total cost of cutting, 
carting, and cleaning the leaver, of baling the lihre, and 
placing it in the New York maiket need not exceed €1) to 
-CIO per toil. In any ease the vvoik of the plantation should 
be strictly regulated to meet these* repuimiu nts. Anything 
bejond this should be regarded as excessive and unjustifiable. 

In Vueatan the 'planter estimates his crop to cost, 
cult hating, cutting, cleaning, baling, and maiket mg. 2le. t( 
peril). At the price of libre (in 1801) of 5 c. pci Ik. and tat 
•Ie. as ilie cost of production, an acre yielding 1,287 Ik would 
give a net profit of Si.VOO. As these aie Mexican dollms the 
profit in Yucatan is lev-, than that estimated for the Bahamas. 

Frick* mt. 

As to the be-st outlets for Bahamas sisal, there is no doubt 
that the chief market at present is in the railed Slates of 
America. The ports of Now York. Boston, and Philadelphia 
take fully UO per cent, of the pioduction of Yucatan: the 
United Kingdom takes about 5 per cent., while the balance is 
divided between Cuba, Uermanv. Prance, and Spain. The rates 
of freight from the Port of Progresso to the United States vary 
from A c., [ c., to ,* c. per Ik., plus o pel emit, primage. 

The rates of ft eight from the Bahamas to the United Slates 
ports should be low er than from Progress), The actual distance* 



is loss limn one-hair. At hrsl they iII probably be inuic, but 
as the trade increases it a\ ill be possible to dim lei sehooneis to 
doli\er the flbie at such advantageous rates ns will compile 
suceesslully with any freight intes in lorco at Piogiesso. 
Theie is an e\poi I tlulv lo\ied on ms.iI at Piogiesso at the 
late oT c. |>€»i II) Tins amounts to about (is per ton Tin-, 
would be additional to the height ehmged. A lennukable 
instance of low heights was quoted m Willett A (hays 
eiieular oi Jamiai \ last. Theehmtei ol a ship ol 1, 575 tons 
trom the Philippine Islands to the Tinted States was legated, 
for Manila hemp, at $V50 pei ton. This was foi a distance ol 
15,000 miles I 


Klikuiation in PltK'hK 

In 1888 and 1880, owing to the foiination ol (he National 
Cordage Trust in the United States and the eilorls made to 
eoutiol the entile supply of white lope iibies, the pi ice ol stall 
was extraordinarily high. This was a puiely artilieial state of 
things and had no icfoicnee to the ordinary mmket value ol 
the fibi e The average pi ice in 1887 was £33 per Ion. In (he 
beginning of 1888 it rose to £30 [Os., but towards its dose, 
ow ing to the action of the Coidage Trust, ii went up to £15 
pci ton. In Januaiy 1880 it leached £50 per ton. This was 
p^rpreeedented : but m Mai eh of that year it went liighei still 
and reached a maximum or -£50 IQ*. per ton. At this price 
2 bales ol Bahamas sisal happened to be sold in the London 
nimket. The fact was hailed ns a pi oof of the gioul intrinsic 
value of the fibre and attracted attention all over the world. 

This circumstance really did harm to the prospects of the 
industry as it stimulated over-pioduelion in Yucatan. The 
2 bales in question weie bought at this fancy pi ice lot 
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on using seiious loss, if not ruin. Ion Inigo number of people in 
t lie Slates. The Ini go stock of libie hold b\ it coming suddenly 
on the niniket. prices fell so lapidly that at the end of 1890 
good fail fibie was sold at 10s. poi (on. In ISOl it was 

fuifhci i educed to C2'-l 10s, in I SO { to Ok m ISO! to -CH, until 
in July 1805 it icuihed the lowest puce il had twee leached. 
This was -CIH pin* ton, oi a little less than 1 [(L pei lb Since 
that tune it has slightly unpioxed. Dining tin* em lent mouth 
(March 1890) it is quoted in Messis. hie A Christie's eiieulai at 
Cl 7 to Z 17 l()s. per ton. The \ lolent lluetnations of sis\l during 
the last seventeen \cais may he gatheied from the abo\e 
diagram showing the axeiage mice pei ton of fair quality sisd 
hemp in tlu x London and Liverpool maikets Irani 1879 to 18fn 
(inelusi\e) I am indebted for the figiucs foi constructing this 
diagram to Messis hie A ('hiistie, Mine htokers 72, ALiik 
Lane, E.(\ ’ 

vSUMMAin . 

The sLal industi> in the Bahamas is now in a fail way 
of being established. It has had to pass thiough so\oral \ei\ 
trying experiences, but 1 he ultimate issue is decidedly promis¬ 
ing. The efforts to stai t any new branch of industry an* 
la 1)oj ions, and often costly. The fh ,k -f estimates of expenses 
are usually placed too low, and the let unis too high. Eor 
a year or two things look hopeful, then there is a peiiod of 
suspense and uncertainty: with a fall in prices a reaction sets 
in, and the cultivation is either telaxed or piobably abandoned. 
In time, howevei, if steadily and intelligently pursued, the 
pioQts, though smaller than anticipated, are often of 
a substantial character. The Bahamas sisal has successfully 
passed through those stage’-. Those engaged in it aie now 
hopeful of its ultimate success. They feel that, b> keeping 
down the expenses to the lowest, they will always have 
a margin for profit, with the p<>ssibility that, on an average of 
years, the returns will fully reward their Uhnuis. It is 
estimated that about 100,000 acres of Ciowu land have been 
disposed of for libie purposes, and possibly there 1 are 15,000 
acres of private 1 lands also set apart for the same purpose. 
These areas will practically lepresent tlie outside limit or sisal 
cultivation in the Bahamas The actual area so far planted is 
probably not mote than 25,000 acres. Of this about 12,000 
acres are likely to yiold fibie within the next two years. At 
the end of 1897 the exports should reach about 0,000 tons. 
Bahamas sisal will, therefore, not conn 1 immediately into set ions 
competition with any other white-rope libre. These facts will 
afford commercial men, both here and in the States, the means 
of forecasting, with tolerable accuracy, the future of the 
industry. 

The chief points to which attention should now be directed 
are the uniform production of first-class fibre -that is, fibre of 
good colour, lustre, and strength -to meet the requirements of 
the best markets. If necessary, legislative action should bo 

This (Ingram lias bren brought up to dale by the Inseition of ligmes 
for the >c*ars IHIM1 IflOil, Inclusive, kindly supplied l>\ the same firm. 
A great hnprtrs ement In pi ires is shown, |En. IfJ./f. 1 



idonlcd ii> sifeguaid tl.t 1 inlnc-ls oi the mdiisti > , ami picxent 
shot I, inl'iMim. »>i mimaluie IHh hum being dupped hum the 
co|nii\. The hill4 k is 'll it- be-1 nulx nllci due lime 1ms 
hrcn < 4 i\( k 1 1 foi il - gi n w I h . itnd hence iiiiw n method dimild be 
<UmU* \\itli hx (he Poxci tiiiuMit m the highed illicit ( <d those* 
w ho have emb.u UcmI t hull < .i ] n t . 1 1 in I In* eiitei pi i e, ns well as 
of those* x\ ho him x heiraitci ImU t* pail m it <\mds(<*ul clfoits 
should «lso hi* nridr to proihiM* tin* lihu* nl lie* lowest possible 
tost, so ns to leaxe n iiiinmn loi pinlit upon tin* lowest pi ii-t* at 
x\ hiedi similar llhri could lx 1 piodmrd in mix olhei eonniix. 

The practical ddlicultics connected with stalling tlie* 
industry hax , c* been oveicome. Labnui is lioth cheap nnd 
sufficiently abundant for nil piescnt icquticiucht« Mxpei icnee 
has show n hoxx r host to a\oid some* nl tin* enoisol tin* past : 
and given only moderate pi ices for (lie 1 pioduce, the* futuie of 
the* llalmnnis sisal should he ns assured ns that .d* any 

planting iudustiy Its sucusi xxould he 1 of eoiisideiahle 
hemdit to the Huhunia 1 1slands. ns it would bring to them sueli 
a niensiiie of prospmit v r that would dimuhitc the de\clopmcnt 
of many other imhistiies foi xvhieh the t x an* admirahlx* adapted 
1 >v tlu*ii geographical position, and the faxoumhie eimim 
stance's of both soil and climate. 

Noth Annicn, April 1(1, IStMS The latest information 
inspecting sisal or honequen in Yuen tan is emit iiii<*d in 
Fon it/n Office Report (No 1JSSI, IS!)(J) t jiM issued. In t hi-. 
Mr. Vice-Consul Waddle supplies the followiug particulars : 

* The amount of libre exported from IVogrcsso during IS!).*) 
xxas dSl,r>0( hales, valued at £tU 1,231, and show's an increase 
of 7.021 bales ns compared with tlu* preceding year. This fibre 
WTis exported in 103 steamei-. xx’hich is twenty vessel- less 
than in 1SD1. 

* Log wood and chick h* a [the latter a gum used iu the 
States for chewing purposes] w ha\e been exported in larger 
MUintities from the State of Yucatan during IS!) 1 * than in any 
picx’imis year, lleiiecpien grower-, haxc* turiicd their attention 
to these products, and lm\e imported labour from other pints 
of Mexico for this object, at tin* same lime 1 reducing tin* 
number of hands on theii henequen pi ud it ions to a minimum, 
iu consequence of which piodticlion of libre for export iu I SOU 
ma> be expected to be les^, 

'A syndicate* has been formed by the henequen cultmitois 
of Yucatan to hold a large quantity of 1800 production in 
order to regulate tin* supply, with a view to maintain the 
value against the fall in price by overproduction.* 

In New York, on March 30, 180(1, Messrs. Henry Tb ("rocker 
<-V Co.^ report sisal hemp, spot \ r nhu\ at 3|<\ per 11k, equivalent 
to C17 1 <)k per ton. At the same date in 18!),“) the value was 
2,’c. pot U)., ecjuix v al<mt to £12 per ton. The position this year, 
therefore, is, so far, much improved. 

In London, on April 15, 1890, Mcssih. Ide A Christie quote 
good fair sisal, spot value, at £17 10k. per ton, as compared 
with £11 per ton on the corresponding date in 1895, 



K\i»oins ok Sis vi, 11mm* khom tiim Haii vmas. 

Th(‘ following table -hows tlio amount and value of the 1 
exports from (he 1 Bahamas dining the Ias( eight yea is, ]t will 
be seen Hint (In 1 impoi (mice* ol this industry has gradually 
ineieased : 


Venr. 

Expoi t 
iii 

pound-.. 

i 

Valin*. ! 

1 

| 

Year. 

Export 

in 

pounds. 

Value. 

1805 

512.080 

1 

1800 

1,358,082 

C 10,012 

1800 

087,810 


1000 

1,270,087 

10.210 

1807 

000,180 

e 1.522 

1001 (a) 

1,508,178 

18,501 

1808 

1.251,720 

11.710 | 

1002 0 

2,015.011 

| 07,571 


i u) Ilxpoits loi III I i'oii months .1 mn,u \ 1, I‘l()l, to M.m Ii .11, 100:!. 


In 1 cS )7 there was a falling off in the exports due to the 1 
low prices ruling in .American and English markets. At this 
time the industry was in danger of a complete collapse. 
Towards the close of (he year, however, a fresh impetus was 
given by reason of I he great improvement in prices brought 
about, probably, by the scarcity of Manila hemp in consequence 
of disturbances in the Philippine-.. In 1801 ) it wns estimated 
that 11.100 acre* were devoted to tin 1 growing of si-al hemp in 
the Bahamas. 


Sisal (Vltivation i>r Yucatan. 

An interesting article entitled 1 The Agaves, a remarkable 
group of useful plants', which appeared in the Vvarba oA* of thv 
l T nilvd Slalcx Dcparhm nt of Af/ricullnrc for 1002, eon tail i w the 
following reference to sisal-hemp cultivation: — 

Yucatan is the main centre* of production for agave fibies 
in Mexico. The peninsula of Yucatan is a limestone plain blit 
little above sen-level and with a thin covering of soil. On this 
thrives Af/ure .sbw/rnw, the plant which yields the ‘sisal,' 
‘sisal hemp,’ or ‘ licucqiien ' of commerce. This is cultivated 
on large plantations, which, under present conditions, are 
enormously piolitable to their ow tiers. Pig. 1 shows the Indian 
workmen cutting tlie fibre-hearing leaves of the sisal on 
a plantation near Merida, the capital of Yucatan. Yucatan now 
exports annually about $12,000,000 worth of this fibre to this 
country, and the amount is steadily increasing. Tin 1 climate 
of the peninsula in the sisal district is arid tropical, and the 
country, though its extremely rocky character renders it 
almost worthless for any other crop, from this source alone is 
rapidly becoming, in proportion to its population, one of the 
richest sections of Mexico. Some ingenious machinery has been 
invented for stiipping the fleshy pulp from tin* libro of the 
leaves. Pig. 2 shows the freshly cleaned fibre lying on drying 
frames at one of the stripping mills on a plantation near the 
city of Merida. 

Tho success of tho cultivation of tlio Yucatan agave has 
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led to its introduction into tlio Bahamas end some oF the West 



Cutting lm\c*.s or Sisul Agave in VuciLiiin, Mexico. 

India Islands. Over sixty years ago it was introduced into 
southern Florida by Dr. Pevrine, American Consul at Campeche, 
who tried to acclimatize useful tropical plants in this extreme 
southern part of tho United States. More recently it is 
reported that efforts are being made to introduce it into the 
State of Tamaulipas, Mexico. Yucatan lies below the frost line, 
and it is a question whether the agave of that region will prove 
hardy enough to grow within a frost-visited area. But the deehc- 
gnilla/ os the agave that produces the ixtle fibre of western 
Tanmnlipas is called (probably a distinct specios from the 
A gave Lechuguilla of Texas), is hardy enough to withstand sharp 
frosts, and thrives naturally on land practically worthless for 
otlier purposes. It is quite possible that it might bo profitably 
grown on land not otherwise available for agriculture in the 
large area in western Texas where the Agave Leahuguilla is 
found, or in other sections of some of the south-western border 
States. It may be that the native plant, the Agaev Lwhuguilla , 
which has a shorter, coarser fibre, of unknown value, would 
repay exploitation. The enormous increase during recent 
years in the value of the Mexican fibre product froiu this source, 
with its main market in the United States, appears to justify 
experiments iu the introduction of some of the species of 
demonstrated value. 

The following short account of sisal cultivation, which 
summarizes briefly some of the more important points already 
mentioned, appeared in the Yearbook of the United Stales 
De-partment of Agriculture for 1903, in an article on the 4 Prin¬ 
cipal commercial Plant Fibres 









Fhj. 2. Ur\injur Sirifil Jllni* al> shipping nillK mvir Mo Ida, \m.iiuii, Mexico. 


dry climate. Clear. dry weather. with bright sunshine, is 
required to dry and bleach the fibres while in rich, moist soil, 
or in a moist climate, the loaves develop too large tin amount of 
pulp in proportion to tiie fibre. 

The sisal plant is propagated by suckers springing from 
tlie roots of old plants, or from bulbils. Bulbils, called k mast 
plants," are produced in groat numbers on tbo flower stalks in 
place of seed pods, like onion sets. The plants are set out 
during the rainy season in rows 1 to 8 feet apart, in holes dug 
in partly disintegrated coral or limp rock with crow-bars, 
pickaxes, and sometimes with the aid of dynamite. The 
ground where sisal ia grown is usually too rocky to permit any 
stirring of the soil. About the only care given is to^cut the 
brush and weeds once or twice each year. The weeds and 
brush, largely leguminous plants, by decaying on the ground 
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add fei tility to the soil. The liinop ol outn Inn os of the 
plants is cut at the end of time \nm when i;umn horn 
suck 01 s, or loui jeais when mown limn mast plants. Kinm 
ten to twenty leaves aie piodiutd each \eui tor u pciind nt 
twelve to twenty live \e,us in ^ uni tail, ten to lilteeii joins in 
Culm, and six to twelve \enis m the Bahamas. \n unusually 
cold uinlei at any pniod tends to check glow Mi and cause* the 
plants to scaid up llowei * talks, nllei which they die. 

Sisal Jilne is cleaned fmm the leaves hy luaclnnes w hicli 
scrape out the pulp and at the same time wash IhclHucin 
miming water. It is then hum* in the sun todiy and blench 
for from one to tinoe days, nflei which it is haled lormaiket. 
The average annual > ield is about 600 ll>. of clean, diy blue per 
ncio. The pi ire dining the Iasi ten joins has vaiicd fiom 2}c. 
to 10c. per lii. Moie than 000,000 bile-, aveiaging about 000 lb. 
each, vveie impoited (Inline; the calendui year 1000. 

Sisal fibre of good quality is of a dightlv > allow Mi-white 
colour, 2J to t feet in length, somewhat harshci and loss 
flexible than Manila filne, but nevt to that the stlongest and 
most extensively vr-ed haul fibie. It is used in the ninimfactuic 
of binder twine, liwiats. and goneial eoidigo, aside from 
marine cordage nud denick ropes. It cannot withstand tin* 
destructive action of salt water, and iti lack of flexibility 
pievents it from being used to advantage lot imining over 
pulleys or in jlower tmnsmissinn It is used extensively in 
mixtmes with Manila Ohio. 


THE OAOAO INDUSTRY* IN THE WEST INDIES. 

Messrs. Lewis tk Noyes’ special cacao icport for 100:1, 
published in the Tropical Ayr halt acini at March 1, 1001, gives 
a list of the* quantities of cacao produced, dining the* Iasi live 
years, in the principal cacao-growing countries of the win Id 
The table shows that there has been a general tendency to 
increase the production of this product. This inetease was 
noticeable in the case of all countries producing cacao, except 
Surinam, Java, lluyti, ami San Domingo. In the case of 
Surinam the decrease was due to the serious inroads of the 
4 Witch Broom* diseabe; in Java, to adverse climatic conditions: 
while in Hayti and Han Domingo political disturbances wen* 
the cause. The progress of the industry in our West African 
possessions was most matked. In the West bidies, Trinidad, 
Greuada, Jamaica, St. Lucia, and Dominica all shared in this 
increase. The principal cacao-producing countries of the world, 
arranged in order of output (in bags) in DOS, are: Guayaquil 
(467,000), Africa (297,501), Bahia (278,977), Trinidad (108,788), 
Venezuela (106,000), Grenada (01,279), Ceylon (60,155), Para 
(49,840), British Africa (47,000), San Domingo, etc., (80,000), 
Cuba, (85,870), Surinam (21,871), Hayti, etc., (21,650), Jamaica 
(17,620), Java (11,000), St. Lucia (8,785), and Dominica (7,500). 



In the following pages amII ho round notes on the pio-onl 
position ol the cacao industi^ in tin West Indies thecxpruts 
of cacao I mm the dillomit islands, the axeiago pi ices and 
other mat lots ol intrust, which will slum that ounsu lei able 
progress has been made and ihil an inc leading anioiint ol Imd 
is being planted in cacao. 

In a impel in the UW Imhaw hul/ihn (Vol. II, pp. 100-211) 
on the ‘ fungoid diseases oi cacao in the West Indus/ it w «is 
pointed out that losses had boon occasioned h y disc me, but 
that these weie apt to he o\erlooked on account of the targe 
profits made on cacao plantations, (/onsidoiable attention has 
been paid b\ the Impeiial Dejmi tmeni ol Agiicultmo to these* 
diseases, and planters lane been cncniiiagiHl to do all in then 
power to keep them in check The sciions extent to which the* 
indusliy can he aborted b\ them is only too well shown by the 
ease of the • Witch Bioom ’ disease ol Surinam. In 1899 the 
value 4 of the oxpoits of eaeao fiom that colony hid amounted to 
£280,121; in 1003 this had fallen to 1*185,128 -a decline wide li 
is attributed solidy to the invages of tiiis disease. So (at. 
foitunately, this disease has not appealed in the Hi it isli West 
Indies, but the necessity for piolnhiting absolutely the 
importation of eaeao plants from Simnam, as advised h\ this 
Department, is clearly shown. The inoie piominent diseases 
tliat liave appealed in these islands are the canker disease of 
the stem (Nrclrut sp ), the " die back * disease (Diplailia nuath 
icola ), the Ti iiudad pod disease (Plujlophihm a oimiirorn)< and 
the biown lot disease of the pod also caused by DiplwUtt 
mcaaicolu . These diseases can all bo held in check, eliielly by 
pruning and the eaio of wounds, and they do not appear to 
ha\e caused any considetnble loss. 

It will be seen that cacao is an iiupoitant item of export 
in se\oral of these islands: this is more especially the case in 
Trinidad and Grenada. The Vtilue of the cacao exported from 
the former island now exceeds £1,000,000, while in the case 
of (trenail i it is about £250,000. Next comes Jamaica, the 
value of the exports of eaeao in tho yen* 1001-2 being nearly 
£81,000, The exports of this product fiom St. Lucia weie 
valued at £138/217 in 1000, when they formed 17 per cent, of 
the total exports ol the 4 island. Considerable ijuantities of 
cacao are also shipped from Dominica, St. Vincent, and liiitish 
Guiana, while 4 Montseirat and St. KiltVNevis also produce 
small amounts. 

Tho rise of the* eicao industry in the West Indies is clearly 
shown in the following table gixing the exports, in hundred¬ 
weights, from the British West Indian Colonies during the 
past few years. It should be mentioned that in the case 4 of 
some of the colonies the figures show the exports for tlie twelve 
months ending March 81 of the following year instead of 
December 31 of the sear given in the first column, hortlie 
purpose for which this table has been compiled, however, this 
is immaterial. The table shows that the output from these 4 
islands lias been very considerably augmented: the total 
exports (excluding those of St. Vincent) have risen fi*om 
885,817 cwt. in 1898 to 401,873 in 1002. 
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IK1NIDA1). 


The aveiage output of cacao Lroin Trinidad for the six 
years (1S05-1900) wtia 289,181 ewt It is shipped chiefly to the 
United States, the United Kingdom, and Fiance. 

The area returned as iu cacao cultivation in 181)7 wus 
98,000 acres : in the following yeai it had increased to 108,000 
uci es. 

It is stated in k Tin Food o/ Hu Gods that * the Ti inidad 
bean is tlie largest and finest flavmued and commands a luglici 
price than any olliei from the Wist Indies/ The London prices 
ol Tl inidad cacao vary fiom 05*. to SO*. per ewt. Tlio prices 
during the last six years have been as follows: -1897, 05*. to 
73*.; 1898, 71*. to 75*.; 1899, 72*. to 80*. ; 1900, OSs. to 75*.; 190], 
05*. to 70*.; 1902, 58*. to 07*. Dining the piesent yeai this 
cacao lias been selling as follows: jjondon, 58*. to 70s. (id 
pei ewt.; New Yoik, 12]c. to 16c. peril).: Canada, 13c. tu 
15c. per 11). 


ORhiNADA. 

The output of cacao from Grenada has been ineieasing 
steadily until in 1902 it exceeded 100,000 cwl. 

Grenada cacao docs not obtain as good a price as the 
Trinidad aitiele. To quote again from 4 The Food oj the Goth* : 

4 The beau is smaller than that of Trinidad, but the flavour is 
exceedingly good and regular, and the crop is bought up eageily 
in the British and American markets'. 

According to the report of Mes-rs. Lewis A Noyes, the 
prices ot Grenada cacao ha\e boon as follows: 1900, 70*. to 
78*. (id.; 1001. 07* to 09*.: 1902,57*. to 01* ; 1903. 51s. to 02s. 
Diuing the present year the* price** ha\o ranged from 52*. to 
01*. Od. per ewt. in London: from 121c. to 13jc. peril), iu 
New’ York: and from 13c. to 13|c. per lb. in Canada. 

I \MAICA. 

The area in cacao cultivation in Jamaica lias steadily 
increased during the past Jiftcen year**. According to the 
returns of the number of acre's in the various crops, ns given ill 
the Handbook, the area in cacao in 1889 was only 901 acres; 
ten >ears later (his had increased to 1,721 acres, while in 1902 
there were 3,318 acres returned as in cacao* The increase iu 
the cultivation of cacao lias been simultaneous with the 
extension of the* banana industry, as on many estates cacao 
has been planted in the banana walks. 

The price obtained for Jamaica cacao is loss tliuu for that 
from Grenada. According to official reports, prices June been 
as follows diuing tin* lust (he yeais: 1898-9,30* lOd.; 1890- 
1900, 00*.; 1900-1, Go*.; 1001 2, 12*.; 1002-3, IK (W. 

Jamaica, Dominica, and SI. Lucia -eaeaos are usually 
classed together in the market reports; during the present 
yeai 1 these have been selling at 30*. to 01*. M, in London. 
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noMIMl \ 

('.iimo is one of thi' Inn principal exports IVum Dominica. 
I( is stated in Pamphlet No. 21, Dominica, Hints toSflihrs: 
“Mc'-sis. Uowntieo A Do., the great chocolate inamif.ictmcrs of 
Yoik, possess se\oral huge cacao estates at the north end nl* 
the island, and me mpidly inei easing I heir out pul. The price 
oi ca< no has alwa.\ s been \ei> icnmiicinlive and Hicim is e\eiy 
season to bcliew 1 that the diinand ill go on incrcadng and 
llms keep up prices.' 


irnmsii iiHi\N\. 

Since ISO.) the exports of cacao ftotn British Guiana have 
not incieased much, the average \nlue lor the last eight yea»s 
being £2,121. There is no doubt that there is much land in 
the colony tlmt is suitable for this cultivation, and theie arc 
signs of increased interest being taken ill it. Chocolate lias 
also been exported fiom Ihitish Guiana, the value of this 
export being £318 in 181)5-0, £210 in 1800-7, and £08 in ISOS 0, 
since when chocolate inis not appeared on the export list. 

A \ery good pi lee is obtained For British Guiana eacao: 
this has varied during the piesent year between (31*. and 05s, 
showing that the product of this colony conics in quality, 
second only to that of Trinidad. 

ST. VlN< MNT. 

The decline in the exports of cacao From St, Vincent show's 
to what au extent this industry was affected by the disastrous 
hurricane of September 11, ISOS. In 181)7 the exports of this 
product W'eie of the value of £1,511; in 1898 the value Fell to 
£3,01)0, while in the Following year it dropped to £110. The 
induwtry luis since been resuscitated to some extent, and 
S7,1551b., of the value of £1,358 were exported in 1002. 

OTllKll ( Af'.UMlItOWINU LsL \NI)S. 

The other cacao-growing islands in the West Indies are 
San Domingo, Cuba, llayti, Martin it pie. and (hmdeloupn. 

The total exports (in bags) of cacao From Sail Domingo For 
the five years 1808-1002 have been as Follows: ISOS, 11,580: 
1800, 17,080 ; 1000, 7J; 1001, 70,002; 1002, 00,000. Shipments 
go principally to Germany. 

There hah been u steady increase in the output from (Juba 
during the last three or four years. The exports have 1 been ns 
follows: 1000, 20,187 cwl.; 1001, 83,159 ewt.; 1002, 11,815 ewt. In 
1002 the exports were of the value of £110,400, and all wont to 
the United States. 

The output of cacao from llayti Huctuateb: in 1808 it 
amounted to 1,000,000 lb., in the year ended September 30, 1001, 
tlxis amount had been quadrupled; in the following year there 
was a blight decline. 

A considerable amount of cacao hus been produced in 
Martinique, the average for the ten years 1800-0 being 48,720 
ewt. 
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DISTRIBUTION OK CACAO PLANTS. 

In considering the present position of Lho cacao industry 
in these islands it is of inteiest to observe the pint played by 
the va'iotis botanical establishments Tin 1 following table 
shows, approximately, the number of plants distributed by 
the«-o institutions, and at the same time Iniugs out the laid 
that for some time extensive planting of cacao lias been going 
on, From which it is only leasonable to conclude that, in the 
ordinary comso of o\ents, tlieio should be a considerable 
inciease in the output from tin 1 British West Indies. 

The Impeliiri Department of Agriculture has paid a huge 
share of attention to the cultivation of cacao. Manorial 
experiment jilots have been maintained in Umiada, St. Lucia, 
and Dominica, and every elToit has been made 1 by the oHirers 
of the Department to encourage the cultivation ot this 
product and, by demcmstiating better methods of cultivation 
and prepamtion, to biing about an improvement in the ijuality 
of the ])ioduct shipped. 

In St. Vincent, after the Imiricane of J80S, 0,812 cacao 
plants w’ere distributed fiee, and 2,588 sold, fioin the Botanic 
Station. Cacao is also one of the crops that has received 
attention in connexion with the Land Settlement Scheme: oxer 
4,000 cacao plants xvere distributed to allottees in the year 
1003-1. 

The number of cacao plants distributed fiom the Botanic 
Stations during the past two yea is has been as follows 



i uo2-y. 

11)03-!. 

Dominica 

8,277 («) 

15,050 

Montserrat 

3,388 

- 

St. Lucia 

5,354 

5,008 

St. Vincent 

3,381) 

3,110 

Tobago 

— 

3,<>77 


(tt) In addition to 1,033 pods; (h) in addition to 1,753 pods. 

The number of plants distributed from Hope Hardens, 
Jamaica, is as follows: 1000-1, 53,27!) (and 022 pods): 1001-2, 
38,051 (and 151 pods); 1002-3, 18,800 (and 117 pods). 

These figures indicate that eacao plantations an* being 
very consideiably extended throughout the West Indies. 



WEST INDIAN ANTHRACNOSE OP COTTON. 

\\\ l. McwToN-m: \in, it.\., 

Mycologist on the staff of the Imperial 1 rtitu^nl of 
-\^rlc # nl((ir<• for tlit" West Indies. 

From the earliest experiments with cotton in the West 
Indies. some of the bolls Imvo been noticed to be attacked by 
a fungoid di>onse which, at Ur«t, l identified with the American 
* anllu'acnoxo \ merely from 11i< fc appearance of the attacked 
bolls. Later, when specimens showing 1 lie* frui 1 inK stage of the 
fungus were observed, my earlier coneliiHons wen* much 
strengthened, as I found that the form of the spores and tlie 
spore-1 >earim? organs of the fungus was practically identical 
with that described and figured by South worth 1 ami Atkinson- 
for Uotlcloh'ivhinn f/m«//p»7, Houthwortb, the fungus causing 
the disease called * anthraemr-e * in the United Stall's. Thu 
form and appearance of the spine hearing organs and the spores 
will bo described later in this paper. Writing of the West 
Indian nnthraeuose in my liM, preliminary article on ‘ Fungoid 
Disease- 1 of Cotton’ ( WvhI Imfitui Hullvtin , Vol. IV, p. 2(55), 
1 stated that 1 this disease, which cause's damage mainly when it 
attacks the bolts of cotton, is due to n fungus {('ollcfutrichum 
jjoHHjjpii). It is one of the few fungoid diseases of cotton that 
occurs in the West Indies. l T p to tho present, it has not done 
any great damage in these islands/ 

In November 1!)()?», to make more certain of (.he identity of 
Hit' fungus, specimens of affected bolls wore sent to Mr. W. A. 
Orton, AssMunt Pathologist, Bureau of Plant Industry, United 
Stales Department of Agriculture, at Washington : the bolls 
were taken from cotton growing in Harbiulos, At the same 
time 1 sent him cultures of a fungus taken from a diseased boll 
on another estate in Barbados, Thu following extracts are 
taken from Mr. Orton’s reply: 

*A number of the bolls show discoloured spots closely 
resembling anl hrnenose, but I failed to line! any fungus that is 
exactly like ( , oli<Infrichtmt tnmup\i. In many cases the 
diseased spots are overgrown with b'uwn'ium and other fungi, 
probably saprophytic. This often occurs in this country, and 
in fact n large muubei of the specimens that 1 collected this 
summer for nnthracno.se were found to be covered with 
b'uHuriiUH spores when examined, leading me to suspect that 
this fungus is sometimes a facultative parasite. . . On a few 
bolls I found a fungus clo-ely resembling (UiltelolriahuM 
goHHUpii\ except that the spores were much smaller than any 
I have ever seen: this is the same fungiiH that you sent mo in 
ono of your cultures, it has spores lo s (Ml niui, to , MiuUmu by 
iiAn.ium. to ll) l l)ll ium„ while Uolh’Mrichum t/ 08 Hi/pii % tw described 
iu Saeeardo, ami as measured from specimens in our herbarium, 
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has spores ll l M l Hl mm. to n^uim. by .^nim. to lll 1 (l(l miu. ami 
usually at least jjjomui. long. lu other respects your fungus 
is like our anth radios©, as far as I am able to judge from 
a very hasty examination, and possibly this difference in the 
size of the spores is too small a characteristic to separate the 
two. Some of the boils you sent appear to be dried up from 
pui*ely physiological causes, that is, the failure of tho plant to 
support them, and later to have boon attacked by saprophytic 
fungi. Others have the deliuite spots eharacteristie of anthrac- 
nose. T am preparing a sot of my cultures and specimens of 
cotton diseases to send to you, as 1 promised Sir Daniel Morris 
to do, and I hope to have them ready shortly.* 

i 

It will thus l)e seeu that there cau be very Utfcjo doubt 
that, in Barbados in 11)03, the cottou bolls wore attacked by an 
autkracnose very similar to that found in the United States, 
and that associated with that disease is a fungus very similar 
to the Collet otrichum gotiHj/})ii, which is known to be the cause 
of the American nnthracuose. 

Specimens of bolls with characteristic unthrucnoso spots 
were brought by Sir Daniel Morris from South Carolina, aud 
specimens were also sent, us promised, by Mr. Orton. These 
bolls showed exactly the same appearance as those attacked by 
the West Indian antliramose, bakcu from plants growing in 
Barbados. 

In Barbados tbe disease is widely distributed. I have 
found bolls attacked by it. in greater or less abundance, in 
practically every Held I have examined. It is, however, very 
rarely that any considerable proportion of bolls is affected. 
Specimens have been received from Montserrat showing the 
characteristic spots, but 1 have nob seen the fruiting stage of 
the fungus on them. In British Guiana, Dr. Rowland, in an 
article on ‘Cotton Disease*,’ states that until ramose is probably 
one form of tho h blasts* of earlier writers. In Jamaica, 
Mr. Cousins 1 , in a note on cotton Heed sterilization, states that 
Collet otrichum has been identified on seedlings. From Trini¬ 
dad, Mr. J. J[. Hart. F.L.»S., has sent diseased bolls showing 
spots, which were probably due to anthmenosp. It will be 
seen that the disease is distributed pretty well throughout tho 
West Indies. 

In nearly every ease tho disease has only attacked tho 
bolls. Except in my infection experiments, to be described 
later, only one case of the disease attacking seedlings has come 
under my notice. As mentioned above, it lavs occurred on 
seedlings in Jamaica, and my experiments show that seedliugs 
are readily infected, at least under certain conditions. 

With regard to this point, Atkinson states: ‘The fungus 
is probably widely distributed, but serious injury seems to be 
quite confined to certain localities. The author has observed 
it at quite a number of places in Alabama, but only at Brim- 
didgo was any very serious injury noted. At that place, in 
September 181)1. 10 to 50 per cent, of the crop was destroyed 
on Home plantations, In tho vicinity of Auburn, its greatest 
injury seems to be confined to the young plants. 1 



ISO 


Miss Southwoilli buys that she had noted the disease only 
on the bolth. With icgaicl to its seventy, she states that * in 
two cases, one fiom Alabama ami one fiom Louisiana, it is 
lepoiteel us destioynm 75 per eenf of the crop. In geneial, 
however, it seems to doslioy fiom 10 to 2f> pci cent, 1 

SYMPTOMS Oh 1 1 IIP DlhKVSK. 

Tin Disatsi on Uu Hnlls. The rluuactci islic appearance ol 
antlmunose spots on cotton bolls luii been described in my 
earlier papeis, but the main symptoms may In icily bo 
leeapitulatecl heie. 

On the boils, the disease first appeals as small ieddish 01 
leddish-brovMi spots, the cential part of each spot being 

somew luitdepresbed. 
The sy>o( enlarges, 
and, as it does so, 
the eontrul pait 
becomes blackened 
and more distinctly 
sunken. We now 
have a black, sunken 
spot smrounded by 
a more 01 less ill- 
defined i eddish mar¬ 
gin. The earlier 
stages of the 
anthraenose spots 
aie shown on the 
right hand, uppei 
boll in fig. 1. 

The next stage 
in the development 
ot the spots is due 
to the formation of 
spores of the fungus, 
which tako« place in 
the centre of the 
depressions. T li o 
sjioros are usually 
produced in small 
pustules which 
break through the 
dead epidermis. The 

lKi. 1. - Cotton Bolls Showing Ant hi, u nose, pustules are, how- 

[Fioni Tin Cvttun Plant \ ever, as a ride, very 

numerous and &o 

urn together. The result is that v\ e get practically one mass of 
‘-pores in the centre of the deprebsed black spot. Examined 
singly the spores appear colourless, but when seen in the roabb 
they have a bright, salmon-pink tint. 

The appearance of the diseased spots now depends upon 
the number of spores that aie produced. If this is small, the 
light-coloured &poreb against the black background of diseased 
tissue will cause the centre of the bpol to appear greyibh. If, 
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however, large numbers of spores have been produced, they form 
a mass covering the centre of the spot, and this then appears 
a bright pink. We then have a bright-pink centre to the 
diseased spot, this is surrounded by a depressed, black ring of 
diseased tissue, and this again by the reddish-brown margiu 
which shows the region into w hicli the advanced fungus liypkae 
are extending. 

This stage is, of course, the most characteristic of the 1 
disease, and microscopic examination of it can leave no doubt 
as to the identity of the fungus causing it. It is shown on the 
top left-hand boll in tig. 1. It is not, however, frequently 
found in the field, as the spores are only produced under certain 
conditions, chiefly during wet weather. The disease, thorefore, 
has often to be identified by the appearance of the spots alone. 
The fungus can often be made to produce spores, by bringing 
diseased bolls into the laboratory and keeping them in a moist 
chamber; under these conditions, however, saprophytic fungi 
frequently develop with groat rapidity on the bolls and 
completely mask the Colletotrichum. The Fumrium, mention¬ 
ed in Mr. Orton’s letter which I have already quoted, is another 
source of error; it is frequently found on bolls and appeal's 
often to follow the Colletotrichum , its spores are also pink in 
the mass, though they are not produced in the centres of 
definite spots as are those of Colletotrichum. Microscopic 
examination, of course, reveals the difference at once; the spores 
of the Fuearium are curved and multicellular, while those of 
the Colletotrichum are straight and unicellular (fig. 2). 

The anthracnose spots go on increasing in size, involving 
more and more of the boll, and as they do so, fresh spores are 
constantly producod (when conditions are favourable) from 
fresh parts of the fungus hypliae in the dead tissue. The 
colour bands surrounding the spots then, as Atkinson describes, 
move outward centrifugally. 

Frequently, as the spots increase in size, two or more of 
them will coalesce, and so we get large, irregular, diseased areas 
which frequently spread over quite a large pari of the surface 
of the boll. This is well shown in the lower bolls in fig. 1. 

The amount of damage done to the individual bolls depends 
entirely upon the stage which they have reached when 
attacked by the fungus. The tissues invaded by the fungus 
have their growth stopped and they become dry and hard. If 
the boll is not attacked until it'is fully grown, little damage 
may result, as the boll will open, and the lint will not be attack¬ 
ed. rf, on the other hand, the boll is attacked while growth is 
still going on, the boll is practically spoilt. The growth of the 
unattacked portion causes the boll to become deformed. The 
drying up caused by the growth of the fungus brings on 
a premature ripening of the walls of the fruit, which either 
remains closed or opens slightly at the top. The lint is 
frequently invaded by the fungus, which is speedily followed 
by other saprophytic species and the lint is ruined, often 
becoming quite black from the fungus hyphae, etc., on it. 

It is quite common to find brills that have dried up from 
purely physiological causes, such as lack of nourishment in the 



soil, ote. In thin case, also, the lint is frequently blackened by 
tho growth of saprophytic fungi. Home of the damage assigned 
to unthmcno*e is frequently mill> duo to lack of sufficient 
nourishment, or to otherwise unfavourable external conditions. 

The Disease an the Sinn. The effects of ('oliefofrielunii 
ymxupii on seedling steins are thus described by Atkin-on 
who was the Hist to icpotl it on any other part of the plant 
than the bolls : 

1 Tho fungus sometimes seriously affects the steins of seed¬ 
ling cotton,* attacking the stem at the surface of the ground 
or just below, and causing tho plant to wither ami die, much 
as if it “damped off.” The tissue reddens and shrinks frequent¬ 
ly in longitudinal lines. The macroscopic appearance* of the 
injury arc usually quite different from those occasioned by the 
“ wore shin” fungus. The stem in not apt to pre-cut the well- 
defined ulcer, or diseased depression, which i- so characteristic 
of the injury from tho latter. Seedlings are probably frequently 
diseased in this way from the spores which arc lodged in the 
lint of the seed at the time of planting, in cultures of > oung 
plants in sterilised soil annoyance was some times caused by 
the development of the fungus under circumstances such that 
they could have been diseased in no other way than from spores 
which remained attached to the seed. Several tiimn during 
the 'winter of 1802 and 180JI cotton seed from Alabama was 
planted in the forcing houses and botanical conservatory of 
Cornell University, and tho fungus appeared sufficiently to 
“damp off” ami disease several seedlings. This seed, which 
was gatkoied in the autumn of 1802, afforded a good illustra¬ 
tion of the vitality of tho fungus. Some of these same seeds 
were planted during the winter of ISO.*]-! and the fungus 
appeared upon the stem of the young seedling. In all cases 
where the seed was scalded before planting the fungim did not 
appear.’ 

This description applies very well to the disease as I have 
obseived it in tho West Indies, except that the tissue turns 
brown rather tlum red. Tin* diseased spot does not sprend 
rouud the stem tvs a rule, because before this can happen tho 
seedling falls over ami dies. The diseased tissue is found full of 
tho hypluie, spore-bearing organs, and spores of ('olirtotrirhinn. 
but no definite spots and pustules are produced. 

According to Atkinson's observations in the United States, 
* the fungus does not produce any characteristic injury to tho 
stem of well-developed plants which is noticeable, but it is 
frequently found in injured parts of the stem, mid on tho scars 
formed by falling leaves, where the dead tissue of tho Hoar, 
especially in humid weather, invites its development.’ 

So far, I have not seen the disease on any part of tho 
mature stem. An attempt to induce it, by introducing spores 
iuto a freshly made wound in the young, green part of the 
stem, was miHucessful. 

The Dismsc on the Leaves. - Atkinson stales that tlu* 
disease very frequently occurs on mature leaves, especially 



upon those tlini aro sickly or injured mechanically. From its 
saprophytic possibilities it seems quite probable tlmt the West 
Indian fungus would attack leaves that are dying, but I have 
no definite proof that it has so occurred. A number of infection 
experiments on mu Lure loaves, of all ages, were all unsuccessful. 

There is uo doubt, however, of the power of the fungus 
to infect the ^eed-leaves or cotyledon-.. These are thick, fleshy, 
and much more tender than the mature leaf, and conse¬ 
quently form a much more suitable medium for the growth 
of the fungus. 

Atkinson * describes the disease on cotyledons as follows : — 

‘While the seed is germinating, the spores caught in the 
tangle of,lint still adhering to the seed-coats germinate and 
attack the fleshy cotyledons os they aie slipping from the coats. 
The fungus attacks the edges of the cotyledons and destroys 
an irregular area bordering the middle portion. The cotyledons, 
being quite fleshy and succulent, form a suitable place for the 
development of sporeH, and the diseased area is marked by 
the bright-pink or roseate tint so characteristic of its profust* 
development on the fruit. 

‘The degree of success which attends the throwing off of 
the seed-coats by the cotyledons during germination probably 
boars a very close relation to their susceptibility to disease. 
After tlie young root has emerged from the seed-coat, or‘"hull,” 
if the conditions are such as to cause the hull to dry and remain 
so, it is cast ofF by the cotyledons with difficulty and sometimes 
not at all. Frequently the hull clings to the extremities of 
the cotyledons, holding them firmly, while their bases aro 
exposed to the light and consequently take on a green, healthy 
colour. The edges of the cotyledons thus hold acquire a sickly, 
yellow colour, and frequently the effort to extricate themselves 
results in some abrasion of flio tissue. In either case, the edges 
of the cotyledons, under such unnatural conditions, are an 
easy prey to the authraenosc spores which fall on them from 
the tangle of the lint still on the seed-coat." 

1 have been successful in infecting cotyledons both directly 
and by infecting the cotton seed before planting, I have never 
obtained, however, tho pink colour due to the profuse develop¬ 
ment of spores, mentioned above. Possibly mirier the conditions 
of my experiments the cotyledons were destroyed too rapidly ; 
possibly it may be an indication that the We^t Indian and 
American fungi are not identical. 

ARTIFICIAL rULTl'IlKH. 

Artificial cultures were made on the following gelatines : — 
Sugar-cane extract, cotton bolls and twigs extract, raisin extract 
and on nutrieut gelatine. The preparation of these is given below. 
The fungus has also been grown on sterilized slabs of sugar-cane, 
and on baked slices of Bweot j)otato. Growth was vigorous 
on all these media. It wa§ noticeable, however, that on tho 
nutrient gelatine spore production was much less abundant 
than on the other media. The pink colour riuo to masses of 
spores was visible, for example, in throe days on most media, 




but had not appeared on cultures 
twelve days old on nutilent gelatine. 
The cultures wcie all made nl the 
leni|Knature of the la Juratory, which 
varies slightly, but ni«> bo taken as 
about 30 U. 

Sugar-cane NvtrucL Small pieces 
of sugar-cane were boiled in a flask of 
water for one hour. When cool, the 
juice was filtered and gelatine added 
to the filtrate in the proportion of 20 
grammi^s to every 100 ee. of the 
extracted juice. This was heated on 
the water bath till completely dissolv¬ 
ed, and filtered'while hot. 

Rnixin tfvtracf ami Colton A T .r- 
iraci . Raisins and young cotton bolls 
were treated in a similar manner. 

Nutrient Qelatiiw ,—In this com* 
half a gramme of ready-prejwtred meat 
extract was boiled in 100 c.c. of water, 
3 grammes of ]>eptone and half a 
gramme glucose being added while 
boiling. When completely dissolved, 
sufficient sodium phosphate was added 
to render the solution slightly alka- 
Fra. 2. Hypha of C. goasyph, Twenty per cent, of gelatine 

dissolved in this on the water 
ZLte^ of^pmos. U XJt bath and the solution filtered hot. 

* 10, J The high percentage of gelatine 

used is, I have found, nocessary in this tropical cliiuatc. 

The spores are Bomewhat variable in shape and size 
(fig. 7); most often they may be 
described as oblong, with rounded 
corners. They germinate readily 
in a few horn's in nutriont media. 

Each spore may produce two or 
three germ tubes, which soon 
branch. The growth of the my* 
celium is very regular in plate 
cultures; the hyphae at the peri* 
phery are looser than those towards 
the centre, the spaces being closed 
in by further branches as the 
mycelium becomes older. 

Spore-bearing organs and Pia - 3< T *° 1 ^ sldll ‘ showing 
spores are produced in a very short spor< ' fommtion - l v 
time, certainly within forty-eight hours; Atkinson says 
within eighteen hours. The earliest spore-bearing organs to 
appear are the so-called ‘basidia,’ and it is on these that the 
pink-coloured spores are produced. The basidia are short, 
pointed hyphae, generally only one cell long (figs. 2, 3, and 4), 
though Atkinson says they may be two or three cells long. 
In Miss Sonthworth’s figures the basidia are unicellular. 
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A spore in course of formation from a basidinm is shown in 
fig. 8. In this ease the spoie is being 
abstrictod, but it may bo ouf off 
moio abiuplly, in which cusp it 
will have a loss pointed basal end. 

The basic!ia vaiy in longth, those 
shown in the llguios aie about 
double tho length of the spores. 

In cultures, the basidia may be more 
or less separated, ocemring singly 
along a hyplin (fig 2), or thoy may 
form groups or elusteis (fig. 1). 

Naturally, they oocur in tho olustors 
which produce tho pustules of spores 
already moivtioned. 



-i i , .. Fit. I ( luslPl nt hisullil 

When a spore has been cut oil ttllh spous , 0)OUt „, n | 
from the end of a basidinm, tJiis 

again produces another spore, tho flr^t one is then pushed 
to one sido and this process continues, so that in a few” days wo 
get beautiful fc crown clusters ’ composed of conidia lying side 
by side at the ends of the basidia (fig. 2). 


The second type of spore-beat mg organ is the so-called 
‘seta. 1 A seta is a much stouter organ than a basidinm 
(compare figs. 3 and 5), it is multicellular, and its walls are 
much harder and thicker than those of the basidinm. The 
ba^al part of the acta is a very dark brow r n, but the colour 
get 1 ' lighter towards the tip. tfpoies are cut 
off from the tip of tho seta iu much the 
same way as from the basidium (fig. 5). 
These spores are practically identical with 
those foimed on tho basidia ; Miss South- 
worth says that they appear to be ratliei 
smaller than the others, but that thoy 
cannot be distinguished in at Lificial cultures. 
Those setae are character istie of tho genus 
CoUHolviclium , but (\ gonaypti is tlie only 
speoios so far as 1 know, in which they 
produce spores. 

With regard to their oociurenco on 
nutiient media, Atkinson states that ‘in 
cultures on nutrient agar 1 ho has never 
* ob^orved setae to develop in such numl>ers 
nor so perfectly as they do naturally on the 
host." 

This is borne out by my cultures. On the 
nutiient gelatine, seiao occurred very spar- 
Fio. 5. Seta w lth spoi c. ingly, but on ougar-cane extract they 
l about ow ] appeared abundantly and perfectly. 



The earliest appearance of setae on sugar-cane extract 
gelatine noticed was in a culture seven days old; thoy are gener¬ 
ally abuudant in cultures about the eleventh clay. Thoy are 
produced in the central, older part of the mycelium, and are 
produced in such abundance that they give the mycelium 
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n light-In own colour, which mctgcs into the pink colour of the 
pint bearing bandin and tlii^ again into the white of |In* 
steide mycelium of Hie boidei. 

A thiicl type of lepiodnrtixe body is picscnl in uldoi 
cult inch, and is also I on ml in the tissues of the host plant. 
This is the so-called ‘ s|M»ci«l cell ’ and appears to be a kind of 
rudimentu y scleioUuni. This is deseribed by Atkinson* as 
lollows: 

‘ besides the pioduetion of spoies, certain branehes, either 
remote from or neai the eenlre of growth, produce at their 
ends peculiar enhuged C( i lls, oli\e-brown in eolour and varying 
in outline, but always of greater diameter than the hyphne 
which bear them. These bodies frequently pioduee immediately 
a normal hyplut lescmbling (he others of the myeelium. This 
in turn may soon produce another bud, or may glow to 
a considerable length and piodnee basidia and spoies, or 
develop spores soon after its origin fiom the bud like* an 
ordinary basidium. In many eases the gemma immediately 
begins to bud in an irregular manner, producing cells similar in 
eolour, but very closely compacted togcdhei into an irregularly 
oval, or elongated or flattened, impel feet selemtiuni. After one 
or t>vo weeks' giowth a large number of these gemmae and 
imperfect sclerotia are developed near the centre of growth. 
At the same time, the basidia have become \ery numerous at 
this point, arising Troin the myeelium or by the branching of 
older ones, and the mass of spores assumes a roseate tint. 
Cultures were also started in pure water and in a weak nutrient 
medium. In water the gerui tubes, wlion once or twice the 
length of the spoie, almost invariably produced gemmae. If 
these developed other tube-., it was only to give rise to 
other gemmae. In no case at that time were spores 
produced uov anj appreciable length of mycelium. Lu the 
weak nutrient medium the gemmae were produced freely; also 
a number of hypliae producod spores. While the vegetative 
growth exceeded that of the spoies sown in water, there w r as 
hut little compared with that of hjHiros sown in a rich medium, 
and the spores did not live so long. These gemmae are some¬ 
times spoken of ns secondary sjkhvs. They are not secondary 
spores in the usual acceptance of that term. They do not 
become freed from the mycelium except by accident or by the 
dying of the thread to which they are attached, in which case 
they are more propeily gemmae. Their frequent later develop¬ 
ment into compound gemmae by budding would strengthen this 
view, and indicate that they are rudimentary selorotin, or 
perhaps preaage the development of pyeuidial or aseigerous 
stages, as yet unknown iu thi-< genus.’ 

The piesenco of these dark olive-brown cells, in large 
numbers in the older parts of the mycelium, helps to give this 
its brown colour. They weic also pie^cut in largo numbers in 
infected seed Hugs. The appearance of the earlier stages of 
these cell& is well shown in fig. 0, taken from a culture on 
sugar-cane gelatine. The upper of the two shown has at 
once given rise to an ordinary vegetative hyplrn. The 
lower haa commenced to bnd; later stages of this show a 



187 


4 


thick clump of dnik-biown <olls, 
which ro|»i osonl small sclemtia 
Spores me drawn in this flguie, to 
the same scale with the eumeia 
lucida, to show the i claim 1 si/e ol 
the special rolls. 

As with the setae, the special <ells , 

are produced much less abundantly / / 
on nutiiont than on sugar-cane and / 
other gelatines. They ptolnhlxf ^ 

function as resting cells, being \s\ 
apparently moie resistant than the \y N 
spores piopcr and the vegetative 
hyphae; it may be that the lem uli¬ 
able vitality of the mveelitim to 
be described later is to some extent 
dependent upon their presence. 

The cultures on sugar-cane slabs 
and slices of sweet potato showed no 
special features; the mycelium i ipid- 
ly spread over the surface of the 
medium, and spores were piodueed n< <, spm.il «i> 1K om nmmi 
in abundance, ju«t as in the gelatine use to a h\pli«i, tluMitlui apji.ii 
cultures. tntb Imddmg I alnnit (>lo.| 

INFK< 7ION KXPEItlWHNTb. 



Inoculation experiment 1 - were carried out mainly with 
seedlings grown iiuder beli-jais. The experiments ha\e been 
worked at during the season between the ripening of one ciop 
and the next planting, «o thut trial infections of bolls have not 
been possible. There can, however, be little doubt that the 
Fungus 1 have isolated, the botanical characters of which 
have been described above, is really the cause of the boll disease. 
This would seem certain both from its general association w T ith 
the disease and its general agreement w ith the true Colletotri- 
chvm go8H]/pu\ which is known to be the cause of the American 
anthracnose. 

The growth of the seedlings undci glass naturally rendeterl 
them more liable to infection; the epidermis under those 
conditions is much less strongly cuticulnrized and (lie habit of 
the seedlings generally is lank and weak. This plan was, 
however, necessary to secure uniformity of conditions 

Inoculation (wpprunrnh u'ith Sccdlinytt .—<)n July 5, four 
seedlings, growing in ordinary garden soil in a pot, wore 
infected. The cotyledons (seed-leaves) of these seedlings w ere 
just apiwaring above the smfaco of the soil. Three of the 
plants were infected by placing on the cotyledons a drop of 
sterilized watoi in which spores of the fungus luul been shaken 
up. The fourth seedling was infected by placing on it with 
a sterilized needle a small piece of the fungus mycelium. Two 
other seedlings growing in the same pot were not inoculated: 
these were seedlings which had had difficulty in withdrawing 
their cotyledons from the seed-coats and were consequently far 
more liable to attack by ColMotrichmn than the four infected 
ones. 
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By July 9, Llio cotyledons of all the inoculated soodlings 
were badly attacked. Light-yellow streaks llrai appeared in 
the leaven, these rapidly turned brown; the unhealthy appear¬ 
ance soon spread over the entire leaf. Microscopic examination 
of one of the cotyledons showed the whole tissue to be full of 
GollvMvivhvm mycelium and Hjwres; setae and sclerotia were 
especially abundant. By July 11, the cotyledons of all the 
infected plants had been tiansfonned into n dark-brown, 
watery masses, and were falling down. The stems (hypoeotyls) 
showed dark, longitudinal streaks wherever they had been 
toadied by a piece of the infected cotyledons. The two noil- 
infected seodlings had, all the time, boon perfectly healthy; 
they had finally thrown off their seed-coats and the contrast 
between their dark-green, healthy cotyledons and those of the 
other four seedlings was very marked. The stillness o[ the air, 
under the bell-jar, prevented infection of one seedling from 
another. 

On July 15, five young seedlings, growing jus before in 
garden soil, under a bell-jar, were inoculated by placing on the 
cotyledons drops of sterilized water with spores of Colletolri - 
chwm . Another lot of four seedlings of the same age, growing 
also under a bell-jar, was kept os a control; drops of sterilized 
water without spores were placed on the cotyledons. 

By July 19, all the infected seedlings were badly diseased, 
the cotyledons were dark-brown and watery. In the control 
pot, all four of the seedliugs were perfectly healthy, in spite of 
the fact that in two eases the cotyledons had been torn by the 
testa. 

On July 15, six cotton soeds were soaked for throe quarters 
of an hour in water containing spores of Colletoirichiun. They 
were then taken out, drained, and planted as before. By July 
25, four of the seedlings showed distinct infection of the 
cotyledons, the other two were more doubtful. 

By July 29, the cotyledons of the four seedlings were 
rotten, two of thoRo seedlings were also attacked at the 
surface of the soil. The cotyledons of the other two soedlingH 
were now distinctly attacked. It is noteworthy that the 
cotyledons of the four seedlings first distinctly attacked had 
all been withdrawn with difficulty from the Hood-coats. The 
two seedlings that resisted lougor had withdrawn their 
cotyledons without injury. A control showed no infection. 

On July 28, six cotton seeds were Hooked in sterilized 
water in which spores of Colletotrichum had been shaken up 
for one hour. Six other seeds were soaked in sterilized water. 
The two lots were planted in separate pots in ordinary garden 
soil. By August 0, five of the infected seeds had gorminated, 
three of these seedlings had rotted off as in the other experi¬ 
ments. Only three of the seeds in the control pot germinated: 
these seedlings were quite healthy. 

The next experiment was intended to test the possibility of 
soil infection. On August 0, a pot was filled with ordinary 
garden soil and the whole steamed for an hour, partially to 
sterilize the soil. Ten cotton seeds were planted in this and 
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the soil was infected by watering it with water containing 
spores and mycelium of the fungus. Ten other seeds were 
planted in ordinary soil without any sterilization and watered 
with pure water. 

By August 15, eight seeds had germinated in tlio infected 
pot. Of these seedlings, five were badly attacked and killed 
down, one was slightly attacked. Of the five seedlings killed, 
four were attacked just above the surface of the soil in the 
manner described on p. 182; the ono slightly attacked seedling 
was infected at the same spot. One seedliug only was attacked 
on the cotyledons and this was one that had great difficulty in 
withdrawing its cotyledons from the seed-coat, they were in 
fact never entirely withdrawn. Two days later, another 
seedling had fallen over and was dead, and the seventh Bhowed 
slight infection at the base of the hypocotyl. In the control 
pot, also, eight seeds germinated : these were all quite healthy on 
August 17. 

Previous inoculation experiments similar to this had 
shown that, if the conditions are kept too moist, the Heeds do 
not germinate properly at all; the seedlings are all killed off 
before the cotyledons appear above the surface of the &oil. 

These experiments with seedlings show that these may be 
attacked by Colletotrichum in at least three ways. They may 
be infected, either on the cotyledons or the hypocotyls, directly 
by the spores; they may be infected by spores remaining 
attached to the seed-coats, and this is especially tlie case if the 
cotyledons become injured in being withdrawn from the testa; 
finally, they may become infected by spores or mycelium of 
Colletotrichum in the soil, in this case they may either be 
attacked at or about the surface of the soil, or if the seed-leaves 
are injured these may be attacked. 

Inoculation experiments vnth mature Leaves .—A consid¬ 
erable number of young cotton plants have been inoculated 
with Colletotrichum spores and mycelium. The plants were 
covered at the time of inoculation with bell-jars and on 
healthy leaves in all stages of growth drops of water with 
anthracnose spores wore placed. Drops of water only were 
placed on leaves of other plants as controls. Tn every case, 
controls and inoculations, the leaves remained perfectly healthy 
except that in one or two instances the leaves were attacked 
by the cotton mat ( Uredo gossypii). 

It would appear, then, that healthy leaves, even under 
conditions most favourable to the disease, are but little liable 
to become infected by anthracnose. Atkinson, as mentioned 
above, sayB that only leaves that are sickly are attacked. The 
importance of this point, of course, depends on the fact that if 
leaves are attacked they would form a medium on which the 
fungus could live and reproduce and so tide over the period 
between the seedling stage and the stage at which the cotton 
plant is forming bolls. 

Inoculation experiments on the Stem.—Inoculation experi¬ 
ments on stems have also been tried without any positive 
results. Water with spores has been placed on young parts of 
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the •deni. In (*iht*a wound was made in tin* coi lex of a young 
stem and spores introduced into the* wound. This also wns 
unsiim^ful. The wound turned black at (ho edges, just us 
oi'diunry wounds do, hut afterwards healed up without any 
further i’cmiHh. 

Inoculation experiment a on the Haifa, Owing to the season, 

1 I in vo not horn able* to curry out any inoculation experiment-, 
with cotton bolls. The only in lection experiment with the 
American anthramose I enn find deseiibed is given by Miss 
South worth i as follows : 

‘ One infection experiment was made on three healthy bolls. 
The spores w'isre inserted in a cut, and the fungus was produce l 
in groat quantities all around the cut. The value of this 
experiment w.w lessened by the faet that the fungus also 
appealed on one of the cheek bolls and that all w'ere taken 
from a field in wliich the disease was present. Tlio fact, 
however, that on the infected bolls the fungus wns confined to 
the vicinity of the cuts is evidence that it was caused by the 
inserted spores/ 

IUMNTITV OK T1IK W’KHT INDIAN ANTEIllAC’NOHK. 

Ah will be hpch from wliat lias been given above, the West 
Indian disease of cotton, which I have called anthraenose, is very 
similar to the disease known by iho same name in the United 
States. More than that, the fungus causing the disease, which 
I have described, is very Himilnr to Colletotrie/nnn OonnypH, the 
cause of the American aulhracuoac. 80 much is this the case 
that the figures of C. gonnypii, given by Miss Soutlnvorth 1 and 
Professor Atkinson -, could easily have been used to illustrate 
thi* paper. The differences in the behaviour of the West Indian 
fungus that I have noted are very slight., and perhaps might 
disappear on more thorough investigation. 

The first indications of any difference in the fungus were 
given in Mr. Orton’s letter quoted on p. ITS. At that time 1 was 
unable to measure tlio size of the spores, but Mr. Orton did ho 
and found that they measured lo s (l „ to ,*!!„ mm. long, while 
those of the true Coll clot rich inn goxttypii, lie says, are usually 
at least mm. long, the limits of length being l( , I1 , lll to 
ram. Miss Souihworth’s original technical description of 
C. goftsypii 1 may he quoted hero: 

fi Colletotnchum gonnypii, n.s. On cultivated cotton, may 
occur on any part of the plant, especially injurious to bolls. 
Sori orbicular, dark coloured, or covered with a pink powder. 
Acervnli erumpent, distinct only when young. Hporos irregu¬ 
larly oblong, usually with a light spot in the centre, often 
acute at one end, colonrless singly, flesh coloured in mass, 
borne on short basidia or long setae. Basidia colourless, vary¬ 
ing in length, at least longer than the mature spore, very 
rarely branched, borne on a stroma of varying thickness, 
i - t3K>tt x Tain) mai, Setae occurring singly or in tufts, more 
abundant iu older specimens, dark-brown at base, but nearly 
colourless at the apex, septate, often irregular in outline 
straight or flexuosa, rarely brand dug, often bearing Hi>orae. 



Mycelium septate, ultra- aud inter-cellular, usually colourless, 
producing secondary, dark-coloured spores, especially when it 
Ini' simply the form of a germ tube. Stroma of varying thick- 
lies.", often penetrating the plant tissues for some distance, 
becoming dark coloured w ith age or w hero setae are borne/ 

It Mill bo seen that the Wc-l Indian fungus agrees with 
this description, e-\cepfiiig in the size of its spores. Professor 
Atkinson * says that the-e ‘vary greatly in size from to 

mm. in diameter, by x } u \ u to X ;" U} mm. in length/ 

My second series of cultures was started from a boll from 
a different estate in Barbados, not that from which, the speci¬ 
mens were sent 
to Mr. W. A. 

Orton. The 
spores in this 
serie®, measur¬ 
ed again and 
again here, 
were to 

i o o ii *mn. in 
diameter by 

lOiiTT^O l n o 11**1111. 

in length. 

As regards 
length, these 
spores, then, 
co no within 
the limits given 

by Miss South worth, but they do not come within the limits 
given by Professor Atkinson. The spores are also somewhat 
more narrow than those of the original C’, (jomiypii. The 
difference in size in the spores N well shown in lig. 7; these 
were drawn side by side to the same scale with the camera 
Incida. 

Mr. Orton kindly sent me a tube culture of tlie true Colleto- 
tvivhum tfOHHUpii on gelatine. Prom Ibis 1 made cultures parallel 
to those of the West Indian f W/r/o/rtWium on the different 
gelatine media. The fungi on these appeared very similar, 
showing much the same differences as one another on the 
various media. The size of the spores, however, remained 
constant, and it,was from two of these cultures that the 
draw ings for fig. 7 w T oro made. There were slight differences 
in the two fungi in their modes of growth, almost too slight to 
be described. Tt seemed to me, however, that the American 
fungus wus somewhat more rapid in its growth, and somewhat 
less hardy and vigorous, under the conditions obtaining here, 
than the West Indian one. 

On the whole, J am inclined to think that the two fungi 
are not specifically distinct, but that the Went Indian fungus 
is merely a variety of Colletntrichvm (tonsypH, which has 
become slightly modified from the parent form in becoming 
acclimatized to West Indian conditions. {Should this provo 
to be the true state of affairs, 1 should suggest the name 
C. gtmypii, vur. bttvbadeim^ n.v., for the West Indian fuugUH, 


/ 






C^> 


Vs 


Fit.. 7. Spores of U) (\ vat. b'lv’mth jis/. 

(li) (\ tfos*upit. 

Same magnification, showing difference in sixe. 
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dibiinguibhett from the typical form by its spoi'es being 
generally less than mm. long and only 10 ' 00 mm. broad. 

The problem oE identity is an interesting one from the 
scientific point of view, ft may bo that further study would 
show greater differences than any I have mentioned. On the 
other hand, there are indications that the si/,o of the spores is 
nob a constant character, and tlio two fungi may be identical. 
h\)i* all practical purjKteOH the iliffcroucoH may, so far as 1 cau 
secs be ignored. 

GMNKUAT, ItKMAUKK. 

The most noticeable feature alxmt the (Ji)HvMnvhum is the 
vitality of its mycelium. Miss Soutlnvortli 1 gives the following 
note on tilib point 

‘Tho fungus retains its vitality under very adverse circum¬ 
stances. Some specimens of diseased bolls were allowed to lie 
in the heated air of the laboratory for a month or more. The 
pink spore powder was then entirely washed from the surface, 
a piece cut out and soaked, and placed under a bell glass. In 
three days the surface again showed small masses of pink 
bpores that had been produced since the fungus was put under 
the bell glass.’ 

The following facts illustrate this point even more 
strikingly. The tube culture &ont me by Mr. Orton was 
dated November 16, 1903; for various reasons this was not 
opened until July 7, 1004. By this time the gelatine had dried 
up to a thin layer ou the side of the tube, and it seemed 
impossible that the fungus should have withstood dessication 
for so long. However, plates were infected from this gelatine; 
the dried-up mycelium soon commenced to grow, and four days 
later was producing spores in abundance. The mycelium is thus 
capable of withstanding dessication, not to speak of climatic 
changes, for eight months. 

Another point brought out in these cultures is the markod 
saprophytic habit of the fungus. As lias been shown, it will 
grow well, and reproduce itself freely, on such widely different 
media as meat extract, a decoction of cotton bolls, Hug&r-eane 
slabs, and slices of sweet potato. 

It is most markedly parasitic upon somewhat IJeshy, 
delicate tissues, such os those of the cotyledons, sc»edliug stems, 
and the bolls of cotton. It docs not seem able to infect 
healthy mature leaves or healthy stems. It is probable that 
stems and leaves are only attacked when they are already dying 
or dead. 

It was at first thought possible that tbo fungus gained 
entrance to the plants at the seedling stage, and that the 
mycelium spread through the tissues and so infected the bolls, 
as it were, from the inside. This is what happens in a good 
many of the smut fungi {UatUagineae). There is, however, no 
evidence that the mycelium penetrates deep into the tissues of 
the stem and spreads from there to the leaves and bolls. In 
my experiments, too, when seedlings wore attacked they were 
airways killed off, though this need not necessarily bo the case 
with plants growing in the open. Then, as Professor Atkinson 
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points out, the fungus very quickly establishes itself and 
produces spores in a few days. 

It would seem, then, probable that the life-history of the 
fungus runs as follows : It passes over the time from the end 
of one planting season to the beginning of another as mycelium 
in diseased bolls, etc., lying about the field ; this mycelium 
remains alive and is wakened to reproductive activity again 
by wet conditions. In this way spores are produced ready to 
iufect the seedlings as they appear above the surface of the soil. 
On these seodlings the fungus get-> another start and passes 
from these to dead and dying leaves, leaf-scars, otc., r thub hang¬ 
ing on until the bolls are being formed. The bolls are then 
infected, and each one attacked is a fresh starting point for the 
disease, the fungus on each producing fresh crops of spores at* 
the conditions become favomable. 

Another way in which the fungus may tide over from one 
planting season to another is by means of spores attached to 
the seeds. As the fungus grows on and in the bolls, not only 
spores but mycelium might easily become held in the coats of the 
seeds. My experiments show that spores held in this way can 
infect seedlings. Professor Atkinson, as noted on p. 182, attaches 
great importance to this method of carrying over infectiou 
from one season to another. He says that anthracnose spores 
have been found to germinate when taken from diseased bolls 
after five months. 

These points are of importance practically as showing our 
most promisiug methods for dealing with the disease. It is of 
the utmost importance, evidently, to destroy all diseased bolls 
as soon as possible. If these are left the fungus will not only 
go on producing fresh crops of spores, and so infect healthy 
bolls throughout the crop season, but it will also live in them 
until the next planting season and so be ready to attack the 
next crop. When possible, diseased bolls should be removed 
aud burnt as soon as they are noticed. When this cannot 
possibly be done, at least a clean sweep should be made at the 
end of the crop season. When burning is impossible, the 
diseased bollH, etc., could be collected and buried in a cane field 
after being thoroughly mixed with lime. 

Burning, however, in the beat treatment wherever it can be 
applied. Too often, I have seen old fields of cotton loft standing 
after all the crop has been gathered, and when nearly all the 
bolls remaining are worthless or diseased. Such plants should 
have been got rid of long before. 

For the same reasons cotton should not be planted on the 
same field two consecutive seasons. This, of course, applies 
especially when the crop has been badly attacked the first 
season; but rotation should be practised whether this has been 
the case or not. 

Another point is to prevent the disease spreading by means 
of spores, etc,, attached to the cotton seed. For this purpose 
all the seed imported into the West Indies thin year by the 
Imperial Department of Agrioultiiix? has been steeped in 
a 1:1,000 solution of mercuric chloride (corrosive sublimate) for 
one horn 1 . This is a precautionary method which should always 



be carried out. Tho germinating capacity of theheeds lias been 
proved to be unaffected by the treatment. 

Another pieventive measure is, when selecting seed for 
planting, to select onlv that tiom healthy plants. This will 
iinally Jesuit in breeding n lesislaut race of cotton, liesides 
avoiding the cIiiihc of (Inertly spiending the disease by spores 
on the cotton seeds. Mi. Wehhoi thus refeis to this point : - 

4 Aullnacnoso, another seiious disease produced by 
a jurasitie fungus, is much worse on certain vauotios than on 
other-), and individual plants have been observed to vary 
considerably in degree of suseeptibility. Here again there is 
evidence of an opportunity for the plant breeder to serai e 
material for experiments in tho breeding of immune varieties.’ 

Spraying I do not tbink is likely to be a practical remedy 
foi anthracnose. It would have to bo carried out at a time 
when some, at least, ol the boll* me opening, so that, without 
exti erne care on the part of the operator, a great deal of the 
lint might be badly injured. Whetliei the application of dry 
fungicides might bo more 1 practicable is n matter for experi¬ 
ment. I can 11ml no record of an> successful fungicidal 
treatment of anthracnose. 

• A word may also bo ‘-aid hole about the bost season for 
planting; the development of anthracnose and its spread in 
a Held is much more rapid in wet weather than in dry. Conse¬ 
quently, &o far as this diboase K concerned, it will be better to 
plant cotton at buck a time that the development and ripening 
of the bolls takes place in dty weather. Opinion in Barbados 
is divided between eaily planting in May or June—and late 
planting—in September. In Montserrat and St. Vincent early 
planting seems to be geneially favoured. With early planting, 
if the weather is veiy wet in December and Jauunty, onthrao- 
note i& likely to be abundant: on tho other hand, the crop may 
biilter from drought in a diy December and January, if planting 
is too lato At any late, the relative abundance of anthracnose 
bhould be borne in mind in the experiments which are being 
carried out to ascertain the best season lor planting eotton in 
the West Indies. 
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THE MUSCOVADO SUGAR INDUSTRY IN 
BARBADOS AND THE LEEWARD 
ISLANDS. 

BY Ills HOVOUR ROBKRT BROMI.KY, 

Admiuistmiot of St KittVNevis. 

Tlie muscovado piocess ol Migai making dates back to the 
time when the sugar-cane was first introduced into the West 
Indies, and it is astonishing to note how little change has beeu 
made iu the process during the 250 years that it has been in 
vogue* 

In the eaily days ol the industry only animal and wind 
power were available for the liea\y work of driving the mills,t 
Plantation* were therefoie laid out to produce from 100 to, at 
the most, 800 tons of sugar, and equipped with factories ol 
corresponding size When steam power was introduced these 
small faetoiies were perpetuated, and only in a few' cases, wheto 
contiguous plantations happened to be hold by the same owner, 
has centralist ion been attempted. In Barbados, for example, 
there were, in 1807, 110 estates, of which only twenty-three are 
over 300 acres, of the remainder, 175 are over 200 aoies, 103 an* 
over 100 acres, and 130 of less than 100 acies.| Only ninety-nine 
estates employ steam power,tlio remaining 811 being dependent 
on wind power. There is no up-to-date machinery, and only 
eight plantations, aggregating 5,000 acres, have vacuum turns 
all erected ptioi to 1881. There is no triple-effect mocliineiy 
on any estate in Barbados. 

In most paits of the world the muscovado process of sugar 
making has given way to the vacuum pan, but it is a curious 
fact that the three British West 1 ndia Islands most dependent on 


The* Hon. F. Walts Repoit nubngai Indnsln, Antigua, .human 1806. 
The Hon, 0. Bennett. Pupei on(VnlmlFtu tones, \ntlgnn, Match 1H8(*. 
Hi jhu f ol Nm/a! Cainmi<tsiun , IS'17. Vjip. Y„ |ip. % 7, 
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their sugar crop, namely, Barbados, SI, Kill's, uml Antigua,* 
still continue lo make, almost entirely, muscovado sugar by 
a process which is admittedly antiquated, imperfect, ami waste¬ 
ful. The explanation as to why these islands have not adopted 
improved machinery in this past, when the industiy was 
a paying one, is brielly as follows : In all of them 
cultivation has been most carelully cairied on. and the soil 
producesa cane containing .juice of exceptional richness.! Them 
has always been a plentiful and cheap supply of labour, so that 
in prosperous times the profit derived from muscovado sugar 
was so good that tin* proprietors of plantations w r ere content 
and had no motive arising from a lelt necessity for adopting 
improved machinery. Until a few' years ago the prolit on 
inuseovado sugar was Htill good, and it is only recently that 
severe losses have been sustained and tlie credit of the industry 
has fallen so low that it is now almost impossible to raise 
money at a fair rate of interest for the erection of new 
machinery, i la tlioHe West Indian Colonics, on the other hand, 
where improved machinery him been adopted in the past, as in 
Demerara and Trinidad, the reason for this advancement is to 
be found in two factors; namely, (I) the canes are less rich in 
sugar, and the juice is of a lower degree of purity ; and (2) the 
high cost of labour, which makes the cost of cultivation 
higher. 

This viow r iiftH boon clearly stated by I)r. Watts, in a paper 
read before the Antigua Agricultural Society in 181) 1, in which 
lie says: ‘The (piality of the juice has probably had an 
important bearing on improvements in sugar makiug in any 
given district. In places like the Leeward Islands, Barbados, 
etc., where the juice is rich and with a small glucose ratio, 
muscovado sugar is easily made, and as the cost of the 
necessary plant iH small, the muscovado process lias suited the 
industrial conditions of those places. ... In those 
places, on the contrary, where the glucose ratio is high, as in 
Louisiana, and I think 1 may add Demerara and Trinidad, 
muscovado Hugar could only be made with difliculty, hence 
it became absolutely necessary to adopt other processes, and it is 
in these places that tho greatest improvements in sugar-making 
machinery have taken place, and the* Iriple-elTect and vacuum 
pan are regarded as tho only remunerative sugar-making 
appliances.’ 

Before going fully into the arguments for and against the 
continuance of the muscovado system in the Unwvard Islands 
ami Barbados, it will be as well to state briefly the main 
differences between the two kinds of sugar and tho systems by 
which they are made. 

Muscovado sugar is usually made in small factories 
producing from 100 to 500 tons of sugar per annum, and the, 
process, as at present carried on, is a crude one, the sugar being" 
made in open pans and tho crushing of the canes l>eing very 


A small, up-to-date factovy has lately been completed in Auligua, and 
a larger one is now also Mug erected. 

t RvyoH of lioyal (brnmlnniov, 1H»7. App. tl., |Mirt Hi, p. I Ml. 
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imperfect. Tlie sugar produced is ofc* au inferior quality hardly 
ever polarizing more than 89" to 90°, and owing to its 
moist nature often losing, wbeu shipped, upwards of 5 per cent, 
by draining.* The machinery, on the other hand, is inexpensive, 
aud the molasses much richer ami more valuable than that 
produced in factories making a higlior-grado sugar. In a few 
words, the advantages and disadvantages of the muscovado 
process are: - 

1. Advantages.— 

(«) Owing to the small size of the factories and the 
crude machinery used, they are inexpensive to maintain and 
comparatively cheap to erect. 

(b) The molasses comm aud a considerably higher price 
than the molasses usually produced by higher-class machinery. 

2. Disadvantages.-- 

( a ) Owing to the present imperfect crushing, only 
about 55 per cent, of the juice is extracted from the canes. 

(b) The sugar produced is of a low grade. 

(c) The sugar loses something liko 5 per cent, by 
draining when shipped. 

Dnrk or grey crystals are produced for the most part iu 
central factories capable of making not less than 8,000 tons of 
sugar per annum. |N. B. It is undesirable, for various 
reasons, which it is impossible to go into here, that these 
factories should be smaller.] The process by which this kind of 
sugar is produced is what is known as the vacuum pan with 
triple-effect, which, by evaporating the juice in vacuo and 
thereby reducing its boiling point, increases the yield of 
crystals and produces a sugar polarizing about 90. 
Owing to the improved methods of crushing the canes 
employed in such a factory, from 70 to 72 per cent, of the juicu 
is extracted from the canes. 

The molasses, however, are usually not nearly so valuable ns 
tho-e prodiiecnl by the muscovado process. Briolly stated, the 
advantages and disadvantages are:— 

1. Advantages.- 

(a) Seventy pen* cent, of the juice is extracted where 
usually 55 per cent, is extracted by the muscovado process. 

(b) The sugar produced is of a higher quality and 
commands a relatively higher price. 

(<•) Greater centralization. 

(d) By the central factory system the planters can 
devote all their attention to growing the canes, whereas under 
the old system they are both cane growers and manufacturers. 

(e) There is no loss by draining when the sugar is 

shipped. 


' lirjmvt of Itoyul ('ommittHioin 1807. App. (\, jmu'L lx, p. 157. 



2. DimiUantayeH. 

(a) Central factories icquire a large outlay of capital 
to erect, and are costly to keep up. 

(ft) The molasses are usiiulh of little value. 

Such me briefly lhe* ad\antaue- and disadvmilages ot 
the two s ( \slenis At liist sight, and eonsideied apart from 
local conditions, thciecan he no doubt that thcccnlial factor} 
system has the appeal ante of being the better, >et tlieie me 
people of considerable e\peiicnee who maintain that, -»o far a- 
Barbados at any into, is concerned' this is not so, and that the 
muscovado system is bust suited to the industrial condition of 
these islands, and Unit they would make a mistake if 
they woie to replace their present pioeess hy more modem 
machinery producing a superior class of sugar, because them is 
a dellnitc market lot muscovado sugai and the total quantity 
produced i& i datively quite small. 

This \ lew is supported by the following arguments : 

(1) That the muscovado system is well suited to local 
conditions which make it dillicult to obtain the combination 
of a suificiimt number of (‘states to support a central factoiy. 

(2) That, although the method of inamifrictui'c is admittedly 
imperfect and wasteful, yet, on the other hand, it is simple 
and easily understood, and the machinery is eompaiativoly 
cheap and inexpensive to keep up. 

(3) That, although the sugar is of a low grade, yet it is 
saleable at a fixed ratio of price and, therefore, owing to the 
high price the molasses command, it is more profitable to the 
planter in these inlands to make muscovado sugar under 
present circumstances than it would be to erect central 
factories. 

The first argument is not of material importance, the 
local conditions referred bo being more of the nature of hin¬ 
drances to the adoption of now methods than arguments Lu 
favour of the old/ They are chiefly due to want of reliable 
information as to the relative merits of (he two processes, and 
to an unpiogress!vc policy among the planting community 
in tlie past, Jt will be as well, however, to note them before 
proceeding further. They are briefly : 

(а) The small siko of the estates. 

(б) Want of reliable data. 

(c) The only vacuum-pan btetories which have come 
under the direct notice of the local xilauters have been small 
ones, which have not been successful. 

(a) and (ft) have undoubtedly been great obstacles in 
the way of the adoption of central factories, because, for the 
erection of a central factory, it is necessary for several estates 
to combine, discard all existing machinejy and invest their 


l». 157. 
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capital in n costly factory of a type such ns all local sugar 
makers arc unfamiliar with." 

With legard to (r) it is interesting to note the explanation 
given foi the a\ ant of success. of those small vacuum-pan 
factories, none of which, it should be noted, possess US pie-effect 
machiueiy. In a report on central faetoiios diawn up by 
a Committee of the Barbados House of Assembly in 1805, it is 
stated :— 

* Some few owners have gone a small part of the way 
(towards the erection of central factories) by the erection of 
vacuum pans and have mot with somedegiee of success: but 
these pans have been managed in no scientific manner, and no 
attempt has been made to obtain from them the most and 
best work possible. No attempt has been made at doublo 
crushing, which is claimed to give ^ome 20 per cent, more juice 
from the cane. No system of weighing and testing all the cane 
to find out the loss sustained in manufacture has been adopted/ 

The second aigumcnt can best be illustrated by figures. 
The cost of a 300-ton muscovado factory is roughly £11,000: 
that of a 3,000-ton vacuum-pan centiai factory about £10,000, 
i.e., £25,000 for machinery and £15.000 for buildings, etc- The 
wear and tear of machinery is much less in a muscovado factoiy 
than in an up-to-date central factory, so that where 4 per cent, 
on the cost of the 1 machinery is charged for maintenance of 
machinery in the central factory, it is only necessary to charge 
2 per cent, in the muscovado: that is, 4s. per ton of sugar 
made in the muscovado factory, and 0«. S d. per ton in the 
central factory. Owing to the large outlay of capital, annual 
charges must also be made against the central factoiy for 
interest and sinking fund, say, at 5 per cent, and 4 pci* cent., 
respectively, on the total capital sunk in the factory, making 
10/?. 8d. and 33/?. id. per ton of sugar produced. 

The muscovodo process is simple and easily understood and 
so does not require as large an export staff as is noca^ssary in an 
up-to-date central factory with its intricate maohineiy; but 
although this is the case, the ‘ expert’ wage bill of the central 
factory is less per ton of sugar produced than that of the 
muscovado factoiy, viz.: - 

Muscovado. Contra! Factory, 


One Manager . £150 Factoiy Manager . £100 

One Overseer, Account- Fngineer .. 250 

ant, etc. .. . . 00 Chemist . 200 

Overseers, Account¬ 
ant, etc. ... 320 

£240 £1,170 


16s. per ton of sugar produced. Is, lOd. per ton of sugar 

produced. 

So far, the expenses per ton of sugar are less in the musco¬ 
vado factory than in the central factory, but owing to the 
imperfect crushing in the small mills of the muscovado factories, 
there is a considerable quantity of the juice wasted, and it is 

’Dr, Watts’ Report on Sugar Industry In Antigua, 180G. 
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not unusual tluit such mills should yield only from HO to 00 per 
rent, of the weight of tin* emie in tins form of juice, whcicas 
74 per rent, ought to be obtained by the mills of largo factories. 
This is a serious loss, and is only slightly compensated by the 
jniee obtained by the higher pressure being slightly less lich 
in sugai. The actual loss is moie apparent when we enmimre 
tluMjiiantity of ennes requiied to produce a ton of sugar by the 
two processes ns shown m the accompanying table, taken from 
some IlguiOh drawn up by Dr. Watts in December 1002: 


Pounds of eaue sugar pci Impel ial gallon of 
juice 

Total Holids 
Pmity .. 

Spec*!lie gravity <\ 


1-80 
2-015 
88 per cent. 

1*0718 



Mum ok ado. 

CvnhHtl Far fort/ 

Omsbing by mill, 

per cent. 

r>r> 

70 

Extraction, per cent. 

78 

88 

Gallons of juice. 

per ton of sugar 

.. 1,59.7 

i.m 

Tons of cane, per 

ton of sugar 

13-01 

Dili) 


By the above calculation, under present conditions it takes 
18-91 tons of cane to produce 1 ton of muscovado sugar 
where it takes 9-09 tons to produce 1 ton of vacuum-pan 
sugar. 

It is interesting to compare this estimate with the results 
obtained in central factories in other sugar-making countries. 

In Egypt about 10 tons of ennes yield 1 ton of sugar.* 

Tn Queensland practically 9 tons of canes yiold 1 ton 
of sugar. 

Tn Demerara practically 11 tons of canes yield 1 ton 
of sugar. 

In Trinidad about 10^ tons of ennes yiold 1 ton of sugar. 

In Hawaii 1\ to 8‘ tons of ennes yield 1 ton of sugar.! 

As the canes grown in Barbados and the Leeward Islands 
compare for richness in juice most favourably with those 
grown in Hawaii.J the estimate of 9 99 tons of canes to 1 ton 
of sugar should be fairly accurate, but in order to be on the 
safe side, 10 tons of canes have been reckoned in the following 
calculations as necessary to produce l ton of sugar. 

The cost of growing a ton of canes and biinging them to 
the factory (including upkeep of stock) on a muscovado estate 
is about 7s. Otf. The cost of canes to a central factory, 
buying canes on a sliding scale calculated at the market rate of 
4^ H>. of 99° dark crystals, f. o. b. West Indies, for every 


Report of Royal CommMon, 1807. App. 0., part \I, p. 157. 
Report of Committee on Central Factor ten, Uailmdos ; 18*15, n, 3, 
■ Ibid, p. 3. 1 
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100 ft), of on nos delivered at the fact my, would bo 8a. 3*90d. 
(soy, 8*?. Id.) per ton of on nos when tin* f. o b. value of 
9fo crystals is £9 5*. poi (on. Tho cost of canes per ton 
of -ugai mode will then* fore he ill 18s. 8d. in the t ase of 
the muscovado factory, and £1 os. Id. in tho case of tin* 
central factory, supposing 1! tons ol canes to bo required 
to produce l ton of sugai in flu* formei, and 10 tons in the 
lattei. 


The cost of manufcictme,' including labour, fuel, transpoit 
of canes to the factory, bags, stous, chemicals, and transport 
of sugar to the wharf, if the factory is within a few miles of 
the port, should not exceed 30*. per ton of sugar made m 
a central factory with green-megass burners requiring prac¬ 
tically no coal. The cost of in urn [a cl lire in a muscovado facloiy 
is about £1 Ida. lOd. per ton of sugni made. There are also 
other annual o\ponses such as taxes, insurance, etc , amounting 
to £1 pei ton of sugar in the case of the muscovado estate, and 
2s. lOd. in tin* case of the central factory. (See pp. 207 and 201).) 


The total cost of production in the two cases per ton ol 
sugai, a^ calculated here, is as follows : 


Maintenance 

rnteiest 

Staff 

Canes . . 
Manufacture 
Sundries 


M Hhvovado. 
£ s. d. 
1 0 
10 0 
10 0 
. \ 18 0 
.. 1 10 10 
... 10 0 


Central Factory. 
£ s. d. 

0 S 
13 4 
7 10 
l 3 i 
1 10 0 
2 10 


£951 £710 


The actual cost of production ton ofavyar is therefore 
eonsideiably less in the central factory than on the muscovado 
estate. This is not disputed, but what the advocates of the 
muscovado piocosn maintain is that, although the actual cost of 
production is greater per ton ol sugar, the muscovado molasses 
are much richer and,more* valuable and more than compensate 
for the loss per ton of sugar. 

This is argument (8), and in order to deal fully with il, if 
w ill be necessary to consider the argument under two headings : 

(a) the value of the sugar, present and future. 

(b) the value of the molasses, present and future. 

Muscovado is a low-grade, raw sugar seldom polarizing 
more than 89 to 00 and sometimes as low as 88 . This 
variation in quality is one of the greatest defects of the 
muscovado process the crude method of mannfactmc prevent¬ 
ing anyone being able to lely on producing a sugar of n certain 
grade, as it not (infrequently happens that the sugar is 
damaged in the process of inanufaoture.t 


Rejwrl oj Roytd Commission, 1807. App. 0., part i, p. 180. 
Rctiort of Committet on Ct viral Fat to) irs, BniUulos; 1895, p. 8. 
Rfl>ort of Royal CommMon, 1897. App. l\, part xi, p. 159, 
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For some years past practically no muscovado sugar lias 
found its way to Hie Knglish matkot, with the exception of 
a relatively small amount of an especially good quality for 
grocery purposes and peihaps foi biscuit and chocolate making. 
Almost the entire crop luis gone to the Tinted States and 
Canada, but the United Slates market is being gradually closed 
against West Indian sugar, and the consumption of sugar in 
Canada does not at present exceed 170,000 tons, so that West 
radian sugar makers will hn\o to turn to (treat Hrilain for 
a market for their surplus sugar, where, now that bounties 
are abolished, they will Ik* able to compete with continental 
l>eet sugar on equal terms, lint while it is eonfldently expected 
that West rndian crystal sugars will soon establish them¬ 
selves in the British market, there are many people who 
entertain grave doubts ns to the future of muscovado sugais. 
It is stated that the market foi it is uncertain ; that, while 
low tests (83 to 80 ) will be acceptable to makers of 
browing sugar, 87 to 92 tests will not find a ready market 
among refiners, who prefer crystal sugars; and fmtlier. 
that with a long sea voyage and the difficulties of handling 
in British ports, muscovado sugar is at a disadvantage as 
compared with crystals 

The first objection, vi/., that the maikcL is uncertain, 
assumes that muscovado sugar is an article quite apnit from 
dark crystals and 88 per cent. beet; that it is not in the same 
general demand for refining purposes, if in demand at all; and 
that it is only bought when other sugars are unobtainable. 
This I believe not to be the ease. Most refiner will buy 
muscovado sugar at a certain ratio of price according to the 
purity of the sugar, even if sufficient crystals arc made to 
supply the world's demand for sugar for refining purposes. 
This ratio is roughly as follows: if 88 per cent. l>oot (i.o., beet 
sugar polarizing about fit which gives n net analysis of 
88 per cent.) is 8a. fid. per ewt. (eoRt, freight and insurance), 
fi(T dark crystals will bo worth fia. per ow l„ and 8fi muscovado 
8#. per ewt. There seems to be no doubt whatever that 
there will always be a market in the United Kingdom (so 
long n« sugar refining is carried on there) for muscovado 
at thisratio of price; but at the same time it must be borne 
in mind that even if the production of muscovado decreases, 
there is no likelihood of the price rising above this ratio, 
except perhaps with regaid to a small quantity for grocery 
purposes. 

Wo may safely say, then, that 89' muscovado is saleable 
in the British market within 20#. to 25#. per ton of the 
current price of dark crystals. But a mistake must bo 
carefully avoided, which has hitherto led to ^orae confusion in 
most comparisons between central factory and muscovado 
methods. Muscovado sugars have been dealt with as if they 
always polarized 89 , and central factory crystals (1st. sugars) 
96°. The latter is trne, but the former is not, owing to the 
imperfections of the muscovado process. The lower-toflt 
muscovado sugars rapidly diminish in value, e.g., when the 
market price of 89° muscovado is £7 10#., an 80 to 87 
sngar is worth about £0 17#. fid, and an 88 to 8<T about 



20R 


£5 19* 0(7. This difference in \aim*mid the practical imposeibilit.v 
of any muscovado (‘stale owner being able to say for certain 
what grade of sugar lie is going to pioduec in any given year 
must not be lost sight of in leading the eoinpai ison given at 
the end of this memorandum between the expenses and iceoipt* 
on a muscovado (‘state piodueing an M) per cent, sugar and iu 
a eential factory piodueing 1)0 per cent, crystals. 

With legal d to the second objection, the long sea voyage is 
undoubtedly a drawback, for, owing to its moKt nntiue, 
muscovado sugar would in all piobability lose not less than 
a per cent, ot its weight by chaining (lining the voyage. But 
with proper precautions, there should be no difficulty as to 
handling in Biitish poits ns all sngais can be sold ex ship 
without any handling or landing chat gee. 

Wbat the future of the sugar industry will be it is 
impossible to prophesy witli any degiee of uccuiacy. but an 
estimate of the probable price of sugar, when conditions again 
become noimol, cun be foimed, sufficiently appioximato foi the 
purposes of this memorandum 

Owing to the cartel and bounty systems there has been an 
immense o\ ei production, resulting in a surplus of about 1,500,000 
tons which has to be cariied over from year to year ;* and only 
as this surplus is disposed of can an increase in the present 
price bo looked for. Jt is hoped that the surplus will be dimin¬ 
ished by the increased consumption of sugar on the continent, 
owing to the low cring of import duties to meet the requirements 
of the Biussels Convention, aud by a decrease in the production 
of continental beet sugar; but it is not to be expected that the 
diminution will be anything but veiy gradual, it is estimated 
that the metaase iu the 1908-1 crop is close on 500,000 tons 
(cane and beet), which will have to be got rid of befoio there 
can be any diminution of the existing surplus; but so far as 
can be judged at present from the continued increase in the 
consumption of sugar on the continent since September 1 last, 
it is not unreasonable to expect that the surplus will be dis¬ 
posed of before the 1907 crop i-. oil the nuukef. In the 
meantime prices must continue below natural cost of production 
until all the surplus sugar is digested. 

When the surplus is disposed of, the price of sugar will 
depend on the natural cost of production that is to say, as 
conditions are at present, on tho cost of production of 88 per 
cent, beet, on which the pi ice of oilier sugars is based. Beet 
sugar costs oil the average about £0 per ton to produce, f.o.b. 
Hamburg, which, plus 5#. freight to England, makes the cost of 
delivery iu England, less duty, £9 5s., lequiriug a Belling price 
of about £10 per ton to give a fair piolit. At the ratio of 
price mentioned above, dark crystals w T ill bo worth, f.o.b. West 
Indies, £9 5i.e., £10 plus 10«. (for higher test) minus 25«. (cost 
of freight and insurance); and 89 percent, muscovado £7 15s. 0 c7., 
i.e., £10 minus 10#. (for lower teat) minus 9*#. fW. (5 per cent, loss 
by drainage) minus 25#. (cost of freight and insurance)sliow- 


H-W India Commit Circular, Vol. XIX, p. 58. 
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ing an advantage of about £1 9v. iW. per ton of sugar in 
favour of tin* mitral factor} piocev-. 

The value of the molasses on which Hit* muscovado indus¬ 
try so largely depends ih about fid. per gallon (including 
package)/ Timm art* usually about SO gallons to eveiy ton ol 
muscovado Migm pioduced, making tin* value of molasses pen 
ton of sngai £2, anti tin* total value of a ton t>f muscovado 
sugar and molasses, f.ob West Indies, CO 15a. Or/., as 
compared with £\) otf foi a ton of dark <r>stals and its 
molnss(»s: an advantage of 10s. Or/, m favour of tin* musco¬ 
vado process. ]>ut the cost of ]notlut*ing a ton of muscovado 
and its molasses 1ms been shown to be C2 N. Irf. move than the 
cost of a ton of dark crystals ami its molasses, leaving a balance 
of lit L0«. lOd. per ton of sugar pioduecd in favour of the central 
factory. With sugar and nmscovmlo molasse-. at the price 
mentioned, both processes slum a fair profit per tonofsugai, 
i.e, 10a. 2d. per ton of musecnado sugar, supposing only 
89 sugar to bo produced, and £2 l.s. Or/, per ton of dark 
crystals. 

It will, however, ho observed that, while both processes 
show a profit, the muscovado estate is largcl\ dependent on the 
value of the molasses and would he seriously affected by a fall 
in the pi ice of that ai tide, whereas tin* central factoiy is not in 
the least dependent on its molasses, which are usually of small 
value. The advocates of the muscovado industry are confident 
that the present price of molasses will at any rate continue, if it 
does not increase ; they argue that muscovado sugar, or at any 
rate molasses, must increase in value as nmscovmlo works 
decrease in number, a decrease which is steadily going on 
owing to the erection of central factories in Porto Rico, 
Louisiana, aud elsewhere, If this argument is correct, no 
doubt the owners of muscovado estates would lx* justified and 
even right in continuing their present method of manufacture ; 
but it Assumes two things: 

(1) That the demand for molasses will not decrease, 
even if it does not increase, 

(2) That molahs<*s produced by tin* muscovado process 
have a monopoly of the molasses market; or, in other wnids, 
molasses, or, at any rate, good molasses, cannot be produced 
by any other process to compete successfully with flu* 
muscovado product. 

First, as to the demand for molasses. I*i it a steady 
demand or is it liable to fluctuations V 

In the past wo know there have boon serious fluctuations; 
but suppose these to have been due to overproduction ; is the 
future maiket likely to be a steady one, even with the* 
diminished supply? There seem to be no data on which to 
base an opinion. Molasses are not a staple article of consump¬ 
tion (except perhaps among certain classes iu Canada and 
Newfoundland), nor are they in demand as mw material for 
any article of manufacture commanding a ready market. They 
must therefore depend for their market on popular taste, and 


" In Barbados 100 gallons are usually obtained. 
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their price must in consequence be liable to fluctuations 
although perhaps not sufficiently great to cause serious losses; 
that is if assumption (2) is correct. But is it? lias the musco¬ 
vado industry a monopoly of the molasses trade? There i-, 
e^ery indication that it lms.not. Ahead} there ate mixture-, 
on the market com posed partly of molasses and paitly of 
glucose syrup made 1 fioni Indian corn which are repeatedly 
sold ns bona fide molasses, and in tin 1 Now Yoik market, at 
any into, it is already recognized that the piiee of molasses 
depends in a great measure on the American corn eiop: for if 
the corn crop is good and glucose is cheap, the mix tun 1 
leferred to will be largely substituted tot pure molasses.** 

Such mixtures must tend to keep down the price of 
ordinary molasses. But eA en allowing that they ill not alToet 
the price of best molasses, it doe-, not seem likely that musco¬ 
vado estates will have a monopoly of this class of molasses, for 
there is nothing to prevent their being made equally well in 
modern factories if sufficient inducement existed, as has been 
elearly pointed out by Sir Daniel Mori is in the pamphlet 
Barbados and Porto ttiro Molaxxex, 190:5, p. 30, in which he 
wrote: ’On estates whero vacuum pans are in use, wc are of 
opinion an excellent table syrup could lie produced by 
decolourizing the cane juice with sulphur fiunc*., then adding 
lime nearly to neutrality, evaporating the juice in the tayelies 
to thin syrup, adding, if necessary, some citric acid, settling 
the syrup to allow the impurities to subside, and aftenvards 
concentrating it iu the vacuum pan. Syrup made this way 
should be of a nice golden colour and worth as much as the 
best Porto Rico “Fancy” molasses. A similar process would 
be applicable also in the case of conti nl factories. In addition 
a properly equipped factory would recover at least 25 per cent, 
more of the saccharose in the canes that is now’ lost.’ 

Dependence, therefore, on the price of its molasses for 
a profit must make the muscovado industry liable to serious 
ups and downs, and the financial position of a muscovado 
estate far less secure than that of a central factory producing 
a staple article of consumption. But while considering this 
argument as a serious one against the muscovado process, 
I have no intention of assorting that there is likely to be 
a serious fall in the price of molasses-—in fact, I think it voiy 
unlikely; but, on the other hand, I do not think there will bo 
a considerable rise. What T want to point out is that for an 
industry to depend for a profit on a certain commodity 
commanding a good price, for which there is not a general 
demand, is to render that industry speculative and therefore 
unsound. 

We are now in a position to sum up the advantages and 
disadvantages of the two systoms. 

Considered in the abstract, a muscovado estate cannot 
compete successfully with a central factory. It is contrary to 
all theories of political economy that a small estate, or 
a number of small individual estates, can compete successfully 

Bartmdoa and Porto Pico Mofai'te*, Pamphlet Series No. 2K, Imperial 
Department of Agriculture, p. 2k 




with n large one. It ‘-lands to mwm that n capital of 
a million in llio hands of a single company or individual has 
iai' gtcaior competitive foier Ilian if it w»‘M* divided up 
amongst si*venal individuals. In other winds, mete tiggiegabe 
wealth cannot compete w ith concentiated wealth, i.c., twenty 
small estates eaunot compote against one luigo one. The 
competitive power of the Inigo < state must he and is Lar greater 
than that of the small ones. 

The argument foi the muscovado process does not improve 
much when considered from a praetienl point oT view. We 
have seen that, while cultivation is earned on generally in 
a most cmeful and up-to-date manner, the method of mnnu- 
Cuelme on the muscovado estates is antiquated and imperfect, 
presenting a strong argument in favour of eential factories, 
since it shows that it is better to separate the 4 milling* part 
of the business from the * agricultural.' for a man is seldom 
an equally efficient cultivator ami mnnufac hirer. Hut apart 
from this, wo find that the cost of production of a ton of 
muscovado sugar and accompanying molasses is C2 1«. 1<7. 
more than that of a toil of dark crystals and its molasses : and 
that tho sugar produced vaiies so much in the ease of the 
muscovado process that it is almost impossible to draw 
a comparison between the two kinds: and that even if we 
compare tho value of 81) muscovado, ami its molas-.es under 
most favourable circumstances with that or DO dark crystals, 
there remains a considerable balance in favour of tho latter, 
after the difference in cost of production has been dednclod. 

In order to illustrate more clearly and more in detail the 
relative value of the two processes, I append Ilguros showing the 
expenses and receipts of a muscovado estate producing 300 tons 
of sugar per annum, and of a central factory producing 3,00ft 
tons of dark crystals per annum. 

Owing to the fact that conditions of cultivation and manu¬ 
facture vary in every island and on almost every estate, it is 
impossible to illustrate* the value or the two processes by merely 
giving figures of two existing estates, so it has been found 
necessary to assume Unit tlu* estates, t.lu* expenses and receipts 
of which are hero compared, are situated in an island where 
conditions of labour, soil, etc., are identical. It will be readily 
seen that this is absolutely necessary, if a comparison is to be 
drawn between the two processes which will truly ^et fortli 
their relative merits. The figures here given are arrived at by 
taking the average of several estates, the working expenses of 
which have boen kindly placed at my disposal; and tho figures 
themselves have also been approved and corrected by aeveial 
leading West Indian merchants and ostato owner*', so that they 
are as nearly accurate as it is possiblo to make them. 

The figures refer to 

(1) A muscovado estate producing 300 tons of sugar and 
24,000 gallons molasseH, and having 122 acres plant canes and 
110 acres 1st. ratoons. 

(2) A central factory producing 3,000 tons of dark 
crystals per annum and buying canes from neighbouring 
estates on a sliding scale calculated at the market rate of lb. 
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of 90 daik crystals f.o.b. West Indies, for every 100 lb of canes 
delivered at the factory, at 10 tons of canes to 1 ton of sugar. 

(1) Cost of cultivation per aero on the museo\ ado estate, 
(a) Dtlailtd <osl pt r urn of / J > urns of plant canet* 


l n tons of canes to Iht (ten. 

£ s* d. 

Cleaning and muging for plough . 2 0 

Ploughing 3 0 

Poiking ... 0 0 

Digging cane holes, etc. 10 0 

Cutting, carting and diossing plants, planting 

and supplying . . 13 2 

Weeding .. 1 15 0 

2 cwt. of chemical manure at 11s. on field, and 

300 cubic feet of pen manure* 1 17 0 

Applying manure . 10 

Cutting and tying 20 tons of cauc- at I \d. . 7 0 

Heading out ditto at 2[r7. . 3 9 

Loading carts ditto aM l d. 2 2 


£0 9 1 


(b) Detailed cost of 1W (tens oj 1st . ratoons per acre, 


lb tons oj canes to the acre. 

£ d. 

Cleaning and ranging trash .. 14 

Manure . ... 15 0 

Forking banks 2 9 

Applying manure 2 fi 

Weeding 15 0 

Cutting and tying 10 tous of cane& at 5c/. (5 8 

Heading out 10 tons of canes at 2^d, 3 \ 

Loading carts, 10 tons of canes at 1 \d. I 9 

Carting cones, 10 tun 4 - at 2c/. 2 8 

£8 1 () 

Total cost of cultivation . 

122 ucres at £0 Da. lc/. per acie - £781 7 

110 acres at £8 1*. Od. per aero £385 10 


£1,122 18 2 


KXPUJNSKS AND RKCKIPTS 

Expenses. 

(a) Staff: 

Manager . £ 150 

Overseer 90 

(b) Taxes . . 85 

(c) Insurance .... 45 

(d) Interest at 5 per cent. . . 150 

(e) Estate upkeep: 

Repairs of officers' and Inborn ers' houses, 
bridges over drains, dealing water¬ 
courses digging out bush ... 120 



(0 (vcncrnl charges : 

Ijcgal. telephone, cablegrams, bank charges, 



etc. . . . . 

. 

£ 30 

(t?) 

2 per cent, depreciation on mn 

cliincry \iiIik> 


£3,000 . 

■ 

00 

(10 

Cost of cultivation 

. 

1.122 

(i) 

Upkeep (d‘ stock 

•• 

337 

Manufacture : 




122 acres at 20 Ions : 110 acic 

s at 10 Ions : 



will yield 1,200 (oils of canc-*; 

1,200 toils of 



canes at 11 tons to the ton 

of sugar will 



yield 300 tons of sugar and 

21,000 gallons 



of molasses, Cost at* £1 10m 

. l()d. pm* ton 



of sugar and its molasses . 

. 

332 


Siuinmu'i/ oj exUitc 

(wpniMx. 


(a) 

stair . 


X 210 

00 

.Taxes . 

.. ... . . 

83 

00 

Insurance ... 

. ... ... 

15 

(0) 

Interest .. .. , . . 

.. ... ... 

130 

(o) 

Estate upkeep 

. ... ... 

120 

(0 

(Jeneml charges 

• ... ... 

30 

(K) 

2 per cent, depreciation .. 

.. ... . . 

00 

(10 

Cultivation 

.. 

1,120 

(0 

Stock 


357 

(j) 

Manufacture 


552 


C2,77U 

Cestui* production pm* Ion oi sugar ... £0 5 m. Od. 

Itcceiplx. 

300 tons of 80 per cent. muscovado ati £7 15 m. (id. 

per ion, f.o.b. Wont Indies ... £2,333 

21,000 gallons of molasses at Od. . . 000 

x&m 

Prollt to the estate .. .£131) 

Prollt per ton of sugar.1 ()k. 2d, 

(2) (a) Expenses and reeeipts of a central factory producing 
3,000 tons of dark crystals per annum, and buying canes from 
neighbouring estates on a sliding scale calculated at the market 
rate of 4} Du of 00 dark crystals, f.o.b. West Indies, for 
every 100 K of canes delivered at the factory. 

Kepeneett* 

(a) Staff: 

Factory Manager. £ 400 

Engineer . 250 

Chemist . 200 

Overseers, Accountant, etc. 320 


£1,170 





X 280 


(l)) insurance . 

(c) l per cent, on £25,000 for maintenance of 

machinery 

(d) 5 per cent, interest on capital of £10,000 

(e) 27,000 tons of canes at H«. Id. per ton 

i.e., 30 tons of canes to 3 ton of sugar 
(I*) Upkeep of stock 

(g) Cost of manufacturing 5,000 tuns of sugar 
at Cl 10#. per ton . 

Summary °f f.epe/itftv*. 

(a) Staff. 

(b) Insurance 

(c) Maintenance . 

(d) Interest 

(e) (Janes .. . 

(f) Stock . 

(g) Manufacture .. . 


(Jo^t of production i>er ton of sugar . . £7 l.s. 


3,000 

2,000 

12,500 

150 


1,500 


£ 1,170 
280 
1,000 
2,000 
12,500 
150 
L5U0 

£21,000 


Rvvvipls 

8,000 tuns of 00 crystal sugar at £0 5#. per 

ton .£27,750 

(Note. A portion of the sugar will be 2luI. 
quality, and the loss on that compared with 
thi» 1st. quality will bo balanced by the 
proceeds of the molasses.) 

Profit to the factory after paying 5 per cent, interest 
on capital ... ... .£0,150 

Profit per ton of sugar .£2 Is. 

Summitry. 

(1) Muscovado estate profit per ton of s. d. 

sugar. 10 2 

(2) Central factory (10 tons of canes to 

1 ton of sugar) profit per ton of 

sugar . £2 1 0 

It will be noticed that tin* comparisons have been made 
on the supposition that all sugar produced on the estates 
mentioned is sent to tho Knglish market. This lias been done 
because the price of continental beet sugar must control 
the price of West Indian sugar for some time to couie, and 
also because it is easier to calculate the ratio of price between 
the different sugars in tho British market, where the consump- 
tion of sugar is very great, than in the Canadian market where 
it is small. The fact that the greater, and un increasingly 
greater, proportion of West Indian sugar will now go to 
Canada does not affect the value of these comparisons; the 
controlling factor (continental beet sugar) is the samo in each 
case, the only difference being that West Indian sugar makers 
sending their sugar to Canada have the advantage of the 
33/, per cent, preference granted to West Indian sugars by tho 



Dominion (jo\ormnont, and a No of tin* amount by which the 
freight from Hamburg to (*uii*uiiaii porN exceeds that from 
the West Indies to Canadian ports. 

It is not likely tlml an,\ United States or (Hiban sugar 
will compete with West Indian sugar in tho Canadian 
marked* an tin* United Stales and ils dependencies barely 
produce enough for home consumption : ne\erlhclcss it does 
not seem likely that West Indian sugar makers will obtain 
a much higher price, f. o. b. West Indies, for the sugar 
sent to tlu 1 Canadian market. Ilian lop the sugar sent to the 
British market, been use until Canada ran take all the 
West Indian sugar, there must be keen eompetilion among 
West Indian pmdueers for the Canadian market, which will 
probably be sunieient to keep the price obtainable, f. o. b. West 
Indies, for the sugar sent there, down to, or \ery little above, 
the price obtained for sugar sent, to the British market. The 
reason for this is obvious: Canada ea.it only take a proportion 
of tlm West Indian sugar crop, whereas Croat Britain c.m take 
,it all; the West Indian producers have only these two markets 
whore they eau feud their sugar, so that the priee obtainable in 
the British market must control tin 1 price of West Indian sugar 
in the Canadian market. 

No™ Annum 

The writer desires it to he elearl> understood that in 
making comparisons between the industries he has dealt with 
the muscovado industry at its best, and under circumstances 
whore a good quality of sugar is made. There 1 are many cases 
whore the mills are old and ineffective' and others where 
inferior sugar is made. Had those been taken into account, 
tho comparisons would have been more* favourable to the 
modern factory. 


EXTRACTION AND PREPARATION OP RUBBER. 

Though tin* experimental planting of rubbci^yiolding trees 
lms been carried on, with a considerable measure of success, in 
several of the West India Islands, little has, so far, been done 
in the systematic starting of rubber plantations on a largo scale 
At tho West Indian Agricultural Conference of 1001, 
Mr. J. II. Hart, b\L,S M wad an interesting paper on 1 Uubber 
Planting in the West Indies’, which was published in the 
West Indian Hull cl in (Vol. II, pp. 100-18), in which the 
prospects of rubber planting in Trinidad and Tobago wen* fully 
dealt with. It was shown that rubber trees, ('specially 
Costilloa, thrive in the West Indies. The Oastilloa tree has 
also been proved to bo well adapted to shading cacao. It would 
appear that rubber planting, t u'hether separately or as an 
adjunct to cacao cultivation, offers fail* hope of success. 

It is advisable that planters should be supplied with 
reliable' information as to the extraction and preparation of 
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rubber, and with that object the following article, dealing with 
the tapping ot the trees aud the preparation of the product Tor 
the market, lias been prepared. 

AGE YOR TAPPING RUBBER TUBES. 

The present knowledge of the earliest age at which 
Castillott trees may be tapped with safety is far from satis¬ 
factory, and opinions on this point differ considerably. As 
(Jook* says, ‘ careful experiments may be uecesnary to determine 
whether, e.g„ the taking of I lb. of rubber from each tree in the 
sixth year will retard growth ho as to diminish the yield of 
succeeding years,’ It would appear that, so far, the only 
consideration iu determining this has been the quality of the 
rubber, since the lubber obtained from young trees is of 
inferior quality, containing a larger per cent, of resinous 
matter. 

Dr. C. O. Weber, in his ‘Journey to a Rubber Plantation on 
the Isthmus of Columbia,’ | points out ihat there is a decrease 
in the amount of resin as the trees get older, as is shown by the 
following figures 

Hcnhifi in Rubber from Tree*. 


2 

years old 

12-33 

per cent. 


H 

,, ... 

33-02 

ii 

J1 

4 



20-47 


91 

5 

»• <• 

18-18 

*9 

•9 

r> 

1 

SS 

19 • • * 

11-60 


9» 

8 

99 

99 •• 

7-21 

99 

*1 


‘ It will therefore be ween that my advice not to tap the 
trees until they are at least eight years old is not only justified 
in the interest of the life of the trees, but also in the amount 
of resin which may safely be admitted in rubber of high 
quality. 

• The rubber from the six-year-old tree was very 
resinous, but otherwise fairly good. The rubber from the 
seven-year-old tree was of very fair quality indeed, and that of 
the eight and eleven-year-old trees excellent in every respect. 
It would, therefore, appear inadvisable to tap the trees before 
they are eight years of age.' 

It will be seen that similar conclusions have been reached 
in Trinidad (p. 221). 

With regard to the ago at which Para rubber trees should 
be tapped, we cannot do better than to quote the following 
paragraph from Circular No. 4 (p. 29) of the Royal Rotanic 
Gardens, Uoylou:— 

‘ The yield of rubber from very young or slender trees is 
too small to make their tapping worth while, and it is best for 
many reasons to abstain from tapping a tree until it has 
reached a girth of 2 feet. Iu a large plantation the girth of 
the trees always varies between wide limits. A few trees may 
be fit to tap after the sixth year, aud in every subsequent year 

The Culture of the Central American Rubber Tree. Bulletin No. hi, 
Bureau of Plant Industry, l\S. Department or Agriculture. 

| India Rubber and (hi It a Ren ha Tnidcn Journal , September 20, 1902. 



iuoro anil move tm»s will reach the size necessary. In Favour¬ 
able localities the bulk of the trees should be in hearing before 
the end of the ohw euth >ear. The results of Ihe experiments 
hitherto made at llcncrntgodn go to show lhn< it is inadvisable, 
having regard to the future, to tap trees of less than 2 feet in 
Kirlh, hut it is Mill an open ipieMion whether the minimum 
si/,o of the tiee for tapping sinmid net he fixed even higher. 
This, however, would, of course necc'-sifnle longer waiting for 
the return, as the mean rate ol inerease of girth in lm*s of this 
size W only about inelies per annum/ 


It hart for some lime been recognized that the erudo 
methods employed hy the native** in different eountries in 
which rubber trees ate found are not calculated to preserve 
the life of the tiers and consequentiy need much improvement. 
The tool usually employed is the ‘ mnchclfe/ and the gashes 
made with this tool not only seriously alTert tin 1 life of the 
tree, but also eause a deterioration in the quality of the 
product on account of the inevitable admixture of foreign 
matter. 

Ah Dr, Weber states then, ‘tin* first consideration is not 
only to conduct the tapping in such a way as to preserve 
the life of the (tee, but even to prevent tins o|>eration from 
injuring ith vigour and growth/ In deciding upon the most 
satisfactory method of tapping the trees, the position, dis¬ 
tribution, and arrangement of (lie laticiferous vessels in the 
tree must llrst be* taken hito consideration. Dr. Weber’a 
observations on thi« point aro of interest: 

* A microscopic examination of longitudinal sections of the 
bast layer of OasUlloa at once revealed the fact that, while 
this layer contains an enormous number of inilk-duetn running 
longitudinally through the tissue, there is surprisingly little 
evidence of lateral intercommunicalion {((nuntonwnc) between 
them. Inexact agreement with ibis observation i« the fact 
that longitudinal incisions produced an absurdly small How of 
latex, indeed, in many easeH none at all: this for the simple 
reason that the number of milk-ducts opened by a vertical 
incision is, in the absence of horizontal branchings, simply the 
nurabov of milk-duclH occupying (ho width of the. cut. in the 
horizontal diiection. Compared with (In* total number of 
milk-ducts in the layer of bant surrounding the earnbium, the 
Former number in, of course, insignificantly small. Moreover, 
wo muHt bear in mind that the latex iH held in the milk-ductH 
by capillary force, and in order Lo obtain a flow of it from any 
incision, wo largely depend upon the pressure exerted upon 
these milk-ducts by the turgeHcmice of the cellulono tissues of 
the tree. It will readily be seen that a voitical incision 
largely relieves this pressure, and consequently the How of 
latex obtainable by such an incision will not ovon be 1 propor¬ 
tional to the number of milk-duets however small, which have 
been cut into. 

1 Horizontal^ Cttta,- On the other hand, very little reflection 
will show that, in applying a horizontal incision, not only do we 



open all tbo milk-ducts running through the area defined by 
that incision, but, moreover, the pressure due to the above- 
mentioned turgcscence is not in the least interfered with and 
asHista materially in producing a most copious flow of latex. It 
would, therefore, appear to follow that, while vertical cuts are 
entirely useless, nt any rate as far as Castilloa elastica is 
concerned, horizontal cuts produce the maximum flow of latex, 
and a system of horizontal cuts therefore offers the best 
prospects for an effectual tapping of the trees. This no doubt 
is so, but the circumstance must not be overlooked, that 
a horizontal cut is not very satisfactory for the gathering up of 
the exuding latex, this particularly in conjunction with the 
fact*that a Castilloa tree cannot be drained by a small horizon¬ 
tal cut, as is, for instance, the case with Hevea, but requires 
a whole series of cuts. This renders it desirable that, instead of 
tapping Castilloa with a number of small cuts, a continuous cut 
should be adopted, and one which drains practically the whole 
area of the trunk. There is only one cut of this description, 
and this is the one known as the spiral cut, which indeed has 
always been largely omployed by the native collectors exploit¬ 
ing Castilloa trees. I have, indeed, satisfied myself that the flow 
of latex obtainable from a spiral cut applied at an angle of not 
more than 45 produces excellent results os far as the flow of 
latex is concerned. 

‘There is also the repeatedly advocated system of an ascend¬ 
ing series of V-shaped cutH, the apices of which are connected 
by a vertical cut, which serves as a channel down which the 
milk is onabled to flow. In tho first instance, I cousider this 
vertical cut objectionable, os while ic defaces the tree, it does 
not contribute to the yield of latex obtained. Moreover, in the 
case of Castilloa trees at Las Cascados this vertical cut would 
be quite useless, as tho latex yielded by the trees issues from 
the cuts as a thick cream which does-not flow, so that in this 
case the V-shaped cuts would only have about the effect of 
a double f-j stem of crossing spiral cuts.’ 

This matter is dealt with very clearly iu the Circulars of 
the Royal Botanic Gardens, Ceylou (Series 1, Nos. 12, 13, 14, 
pp. 119-21), as follows:— 

‘In order to obtaiu the latex from the trunk of a rubber 
tree the laticiforous duets have to be cut in some way or other. 
The question naturally arises as to what is tlio boHt kind of 
wound to make in order to extract the maximum amount of 
latex with the minimum of injury to the tree. Since the milk 
tubes situated in the inner bark (bast) run for the most part 
longitudinally, it stands to reat-on that an incision made hori¬ 
zontally will yield more latex than a similar one made vertically, 
because a greater number of tubes will be severed iu the first 
case thau in the second. An oblique incision is, however, on the 
a\ hole, preferable to a truly horizontal one, for the milk stream 
is directed to one point—the lower end of the incision—whereas 
in the transverse cut the milk is apt to trickle from more 
thau one point, usually from the two ends. Whether the latex 
be collected from each incision separately the best plan if it 
flows at all freely -or whether it be collected at the base of 
the tree from the streams coming from a number of vertical 



rows of incisions the inclined incisions leave less latex to dry 
on the tree than the homontul ones, foi. as a rule, in the one 
case the latex oozes out in a single stieam, uheicus m the 
second case it makes two streams that is on the assumption 
that the amount of latex Honing out of eaeh kind of incision 
is the same, 

‘The two following experiments on ll< nn hrasifu urns illus¬ 
trate the (inferences between the amount ol latex collected 
from \eiUoul, luni/ontah and oblique incisions: 


(1) 

21 vertical 

incisions tv."> 

<m\ latex, 


21 oblique 

• T 1 ii 


(2) 

11 horizontal 

.. 

n 


11 oblique 

„ 12-0 

11 M 


‘In both cases the oblique incision yields about double that 
of the other. There* seems little difference between the aiuouut 
collectable from a ertii al and a horizontal incision. Although 
there is a greater outjmt of latex fiom the lmii/ontal cut, yet 
much moi^ diies on the wound than in the east* of the vertical, 
consequently the amount which chops into the receiver comes 
to about the same in the two cases.’ 

The writer of this article goes on to say that, having 
assumed that the obii(pie incision is the best, the next point 
to consider was whether it should lie double ok single. V double 
incision made in the form of an upright N has been largely 
employed. ‘Experiments on the relative* quantity of latex 
collectable from single oblique incisions and from double ones, 
in the form of a V, luvve showu that for Hoveas growing at 
Peradeniya and ileneratgoda, llio latter yield usually about 
double the amount that the former do, but not always.’ The 
experiments pointed to the conclusion that ‘if the trees run 
well, very little more latex is obtained by doubling the incision 
in the form of a V; whereas if the flow is poor, then a V gives 
about double that of a single oblique cut. . . . The above 
remarks refer only to Ilovea. . . Castilloa, on the other hand, 
tlaws as a rule so much move freely from an incision thau 
Hevea, that ti V cut is wholly unnecessary/ 

TAPIMNi. VNhTUUMKNTh. 

As has been stated, the tool used by the natives is the 
common ‘machette’; frequently those have the point turned up. 
The objections to this arc that, even in the hands of a most 
dexterous workman, the wound is ragged and a large amount 
of woody debris is produced. This is one of the principal 
causes of inferiority in Uential American rubber. As a blunt 
instrument bruises the wood and milk tubes, a keen edge is 
most essential 

The tool depicted and described on p. 210 appears to have 
given complete satisfaction in Ceylon. It has also been proved 
at the Botanic Station at Dominica to be a satisfactory 
implement for tapping Castilloa trees. 

It is frequently advised that a tool for making incisions in 
xnxbber trees should possess some arrangement for regulating tho 
depth of the cut in order to prevent the wood from being 
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injured. Dr. Weber maintains that, praiseworthy as this 
notion ma> be, it is nevertheless impracticable on account of 
the great variation in the thickness of the layer to be cut. 
Further, he came to the conclusion that cutting the wood of 
Castilloa trees, although poilmps retarding the healing up of the 
wounds, did not necessarily injure the trees to any serious 
extent. Any ill effects wore piobably duo to the fact that such 
wounds would oil or a chance to insects to lay their eggs in the 
wood: this dangoi can be effectually guarded against by 
treating the wounds with some antiseptic paint. 

With regard to the instuunents for tapping ITovea trees, 
it is stated in the Ceylon Circular already quoted that for 
most of the experiments an ordinary carpenter’s chisel and 
a mallet wero used The following quotation on this subject 
is of interest 

‘We should be inclined, on the whole, to lecommend an 
m dinary carpenter’s chisel (or perhaps better, a wedge-shaped 
chisel) with a thickness of to } inch (5 to ($ mm ) at a distance 
of inch (18 mm.) from the cutting edge. The breadth of the 
chisel n.ay vary from 1 to l] inch (25 to 37 mm.). It seems 
hardly necessaiy to have a chisel with a guard, for the bark 
varies somewhat in thickness, both with respect to the age of 
the tree and to the height of the trunk. Unless the guard 
were movable, the chisel, being naturally always driven in up to 
the stopping place, would sometimes ponetrate the wood, if the 
bark happened to be thinner than usual, and if thicker might 
not reach the innermost milk-dncts tho ones which flow the 
freest. With caie and a little practice, the chisel and mallet 
can be used so as just to reach the cambium and no further. 
The blows should be lightly dealt, and stopped as soon os any 
increase of resistance is felt. 

‘ The above remat k« refer chiefly to Hevea brctsilienaia but 
apply equally well to Mcnnhot 01 aziovii and to CastUloa elastica. 
The last mentioned has a much thicker bark, measuring \ inch, 
whereas the bark of corresponding Tleveas measures .J inch, 
just half that of Castilloa.’ 

The Siraita Time s of April 13,1908, givei an interesting 
account of experiments, lasting many months, which had been 
cariied out at the Kconomical Gardens in regard to the best 
method of tapping Para rubber trees. It is Rtated that 
Mr. A. D. Machado, who liad conducted the experiments, had 
found it possible to tap trees every second day for six months 
in each year without in the least hurting tho tree, or impairing 
its growth. Mr. Machado’s method has boon proved to give 
better results than cither the method of making gashes in the 
bark of the tree, or the method known as the ‘herring-bone’ 
system, in vogue on *ome of the more advanced plantations. 
This ‘herring-bone’ system consisted in making a spine or main 
ga&h, measuring 8 to 15 inches in length and with a width of 
J-2 inch, into which a large number of contributing minor 
gashes led. Mr. Machado has demonstrated that the best 
results are obtained from a series of little incisions measuring 
2 inches in length and J inch in width. Such small wounds 
are found to be utterly harmless, Bach incision is provided 



with a little soldered tin cup, which is thrust into the baik 
of the tiee immediately under the incision, so that the latex 
rune, into it. This method of collecting into a separate vessel 
the latex exuding from each iucision is also recommended by 
the writer of the Oeylou Circular already quoted: - 

‘Wehave devised a small tin vessel, which seems to answer 
very well, and it can be made at a cheap rale and is light in 
weight. It is half cylindrical in shape, 2 inches long by about 
1 inch brood. Near the top of the flat side a small spike is 
soldered in, wliichprojects about l , b inch outwards. The tin 
holds about 30 c.e.; as far as our experience goes of yield of 
Hevea trees in Ceylon, the tin might easily he made a third less 
in size. The tin is fixed on the bark by pres&iug in the spike 
with the thumb. To prevent the latex from trickling down 
between the bark and the tin, some plastic material is ueeded 
to lute the upper edge of the tin to the bark. 

‘For Castilloa a tin of the same pattern has been used, but 
about three times the size (100 c.c. capacity) and with a stouter 
and longer (^-inch) spike, necessary for pressing into the harder 
outer bark and for supporting a greater weight. The tins can 
be fixed some time beforehand. Since tapping is best 
performed in the early morniug, the tiu9 can be luted on the 
previous evening. For this reafaou it is perhap» best to have 
each tin provided with a lid, so os to keep out dirt or rain. 
The lid should have no downward projection on the straight 
side, so that it can easily be slipped on or off.' 

It is found necessary, in the case of Para rubber trees, to 
place a little water into each tin, as the latex is liable to dry 
up. Further, it is necessary that the contents of the tin should 
be stirred on account of the tendency of the latex to rise to 
the surface in clots : this is not necessary in tapping Castilloa 
trees, the latex having uo tendency to clot. 

It may be of interest to reproduce here an account of 
methods successfully adopted on a Para rubber estate in Ceylon. 
This information wa& contributed to the Lidia Rubhn' World 
(March 11, 1003) by Mr. Francis J. Holloway and appeared in 
the Agricultural Netcs (Vol. II, p. 205): 

The tool employed for tapping rubber trees on this estate is 
not equalled by any other in use, for its clean cut and 
absolutely safe incision, the tree not being damaged in the 
least. The shape is indicated by the accompanying cut. (Fig. 1.) 



Fill. 1. Tool for incising Rubbei Ti*ee. ft. 

In practice both hands arc used to hold the wooden 
handle. Placing the comer of the angle b at the «tart of the 
cut, the tool is pulled downward two or three times in the 
same incision, cam being taken not to cut .into the wood. 
Though this may seem difficult at the beginning, a little 
practice will soon make the w ork easy. After two cuts have 
been made, converging in the shape of the letter V, another 
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labourer places a small tin cup at the low 01 point of tbo V 
(lig. 2). Cine should lie 4 .ikon that at this point the two 
cuts do not inn together, but that a small space be left 
between them. The incisions should he about l inches long, 
with a space of at least 8 inches between them at the top The 
same space (8 inches) should he lelt hei'oie beginning the next 
pair of incisions in going around the lice. This is absolutely 
necessary, for if the cuts join the How oT 
sap to the tiee will cease, and the* tiee will [I'V/VV ViV T} 
die. The !ir-»t sories of incisions should be *» i ■ \ 1 h/1/- 

made as far up the tree as a pm son standing 
on the ground can reach. h\ery second day 
a new band of incisions in ly be made lower 
dowu, as indicated in the druving (ilg. 3). 

About tw r enty rings or bands of incisions 
can be made around n tree within a distance 
of 0 feet from the ground. About live r , (f4 L [ nusl , m s with 
V-shaped incisions may be made aiound Tin .itt.u lied, 

a 11*06 40 inches in ciicmnteienco 

The tin cups used aie about 2 inches in diameter and 2 in 
depth. As the latex. Hows i turned lately after the cuts are 
made, the tapper's assistant at once presses the edge of a tin 
cup into the bark, no nails or putty oi wax being required to 

hold it in place. A third labourer fol¬ 
low s with a pail of water, putting 
n small quantity into each tin to 
prevent the latex from coagulating 
a very necessary precaution especially 
on a hot day. The tapping as abovo 
described is done early in the morning, 
and in this way three men can place 
400 cups in a half-day, and attend to 
the inbber obtained. 

The contents of all the tins are 
stilred once, or of tenor; besides which 
tin* labmuers must seo to it that none 
Fn, 8. Relative Position ot of them overflow. Work is started 

Seiicsoi illusions. about 0 a.m., and by 11 a.ra. all the 
tins have boon taken oil* and emptied into a pail. While 
one coolio carries the pail of latex to the factory, tho others 
wash out the fins and at once replace thorn under the same 
cuts. The tins are again emptied, in the same manner, at 
8 i).m.. which completes the yield of latex from a given set 
of incisions. In the meantime, after the tins are washed, 
the coolies pick off any rubber that may have dried in the 
wounds made on the last round, which iff called ‘scrap.’ 

As the latex is brought to the factory in a liquid state 
(mixed with water, which is necessary to enable the latex to 
go through the process by which the rubber is preserved), it 
is strained tlilough a very fine wire mesh -a milk strainer 
for example—into shallow tin pans, 7 inches square by 2 inches 
in depth, in which it is Ic^t to stand overnight. By morning 
the rubber will have coagulated naturally, without the use of 
any chemicals, and most of the water will have become 
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sepai h ted from the pm*e rubber. The lump of rubber is then 
taken out and placed on a table and gently preshed with the 
hand to exclude the water, after which a wooden roller worked 
by hand is passed over it, back and forth, until more of the 
water has been e\preyed, leaving a Hat sheet of rubber about 
8 inches square ami ^ inch thick. The lumps of rubber thus 
made are placed on caned traj s or frames about 0x3 feot, cauod 
like the bottom of a chair, though not so elo«oly w oven. After 
the rubber sheets have lemained on the trays for four or five* 
days, they are hung to dry on wires stietched across the room, 
after which they will lequire frequent attention to prevent 
mildew, a man being detailed to mb olf all mildew spot*- with 
a rag. About tw r o months are lequired for the rubber to 
become thoroughly dry and free from white patches. So long 
as these patches appear, it is an indication of dampness and 
further drying will be requited 

When thoroughly dry, the sheets of rubber are ready for 
shipment, and are packed iu boxes about 18 inches square 
and 8 inches deep -usually about 50 D>. to a box. The 

secret of the high pi ices obtained for rubber from Ceylon lies 
(1) in the strainiug of the latex by which o^ery particle of 
dirt is kept out, and (2) in the thinness of the sheets of 
rubber, which permits any one to see that they are free from 
dirt, sand, etc. No chemicals are used, and no heating i^> 
required. On the whole, this is the simplest method, when 
one knows how, that could possibly be adopted. The rubber 
from most countries now comes to market in large pieces, and 
can conceal any amount of impurity, while in other cases 
the latex is allowed to dry on the stem of the tree and when 
pulled off contains a large percentage of bark and dirt 
which means loss to the buyer and extra work in the factory. 

The last sales of rubber from this estate have brought 
probably the highest average price of any rubber sold in the 
world during the same period, and this is saying a good deal, 
namely, an average of 8a. lid. per A). The total output for 
Ceylon for 1903 will be about 10 tons, of which this estate 
will send 2 tons. 

PREPARATION OP COMMERCIAL RUBBER PROM THE EXTR VOTED 

LATEX. 

If Para latex be merely allowed to dry after extraction it 
is found to undergo putrefaction, and the solid rubber becomes 
mouldy and of a dark colour. This in due to the presence of 
a considerable quantity of albuminous matter in solution. In 
order, therefore, to free the rubber from moisture without 
putrefaction setting in, it is necessary either 1 to remove the 
albuminous matter or to add some antiseptic substance that 
prevents the growth of moulds and bacteria. Mr. R H. Riffen, 
who has made a study of this subject, has demonstrated that 
chemical processes are unnecessary, since the preparation can 
be effected by a physical process, viz, the use of a modified 
form of centrifugal milk-tester. By this means a pure rubber 
can be obtained free from admixture of any proteid matters. 

It would appear that the fact that the caoutchouc globules 
of Oastilloa are comparatively large enables the rubber to be 
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separated much more readily, since if the latex is diluted the 
globules float on the top to form a hind of cream. 

Tn the case of Castilloa rubber, the next process in the 
production is that known as •coagulation.* This coagulation is 
brought about by the addition of adds or alkalis. Sometimes 
alum is used, but in British Honduras a decoction of the plant 
known as • moon-plant * is more often employed. Dr. (now Sir 
Daniel) Moi ris* de fc ci ihes this method as follow s : ‘At the close 
of the day the 1 uhlan* gatherer eollects all the milk, v\ ashes it by 
means oJ water, awl lea\os it standing till the next morning. 
He now procures a quantity of the stem of the moon-plant, 
Ipomoca Bona-Nov (Oalonyetion speciosum), pounds it into 
a mass, and throw s it into a bueket of water. After this decoction 
has been strained, it is added to the rubber milk, iu the propor¬ 
tion of 1 pint to a gallon, or until, after brisk stirring, the whole 
of the milk is coagulated. The masses of rubber floating on the 
surface are now gathoied from the liquid, kneaded into cakes, 
and placed under heavy weights to get lid of all water 
panicles. When perfectly drained and dry the rubber cakes 
arc fit for the market and are exported generally in casks.’ 

The trouble experienced in preparing Castilloa rubber 
for the market lies in freeing the rubber from albuminous 
matters 

After n di'-cuv-ion of the methods in vogue for pre}>aring 
rubber, in which the objections and drawbacks arc clearly pet 
forth, Dr. Weber sums up the matter and gi ves the following 
description of a process satisfactorily adopted at the Las 
Cascadas estate: - 

4 It is now very easy to sec that the chief point in attempting 
to prepare a pure rubber from the latex of Castilloa elasiica , 
and as a matter of fact, from tho latex of any other 
rubber tree, must consist in the elimination from the rubber, 
prior to its ‘•agglutination,” of all albuminous matter. The 
first step iu this direction is the diluting of the crude latex 
with water, of which at least five times the volume of tho 
latex treated should be Used. In the case of tho thick, curdy 
latex yielded by tho frees at Las Cascadas, it is preferable to 
u*«e actually boiling water ; but in how far this applies to the 
latex obtained in othei districts or from different trees is 
a matter for experiment. Boiling water at once converts this 
latex into a thin, very fluid milk, which is strained through 
a common cotton gauze in order to remove from it any insoluble 
impurities, such as earth, wood, bark, and the like. This 
milk is best strained into thoroughly well-washed petroleum 
barrels. As soon as the barrel is completely filled, about 8 oz. 
of formaldehyde are added, the whole well stirred, and allowed 
to staud for twenty-four hours. The action of the formaldehyde 
appears to be two-fold. In the first instance, it effectually 
prevents any tendency of the albuminoids to coagulate in the 
hot solution and therefore to cause mischief. But, as compara- 


*Tht Colony of fitithh Honduras, By 1). Morris, London; Mimrd 
Stanford, 18&1, 
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tive experiment * showed beyond any doubt, it also has 
n distinct effect upon the India-rubber, which collects on the 
top of the wash water in the form of a snow-white cake of 
rubber of such strength and toughness that it can be lifted out 
of the barrel in one mass. On cutting this cako optm, it will 
be found that it is rather spongy, being full of little holes 
which are still filled with some of the albuminous, though 
very dilute, mother liquor. If, therefore, the rubber were dried 
in this state, it is obviou3 that it would still contain a small 
quantity of the objectionable albuminous matter. For this 
reason, the rubber contained should at onee be taken, cut into 
strips, and subjected to a thorough washing upon an ordinary 
rubber-washing machine. As all albuminous matter present is 
still iu a state of perfect solubility, there is no difficulty what¬ 
ever in completely removing every trace of it by carrying out 
the washing with a plentiful supply of waiter on the washing 
rollers. 

‘The rubber thus obtained is a product of a degree of 
purity iu which no rubber, not even the finest brands of Para, 
has ever been offered to the manufacturer. It is absolutely 
free from solid impurities of any description, it contains no 
trace of either soluble or insoluble organic or inorganic 
impurities. Of course ic contains a small amount or resinous 
matter combined with only a trace of the constituents known 
as ash.” 1 

Rubber was successfully prepared last year at the Botanic 
Station at Dominica by the following method, which is 
a modification of that recommended by Dr. Weber 

After tapping the trees the latex was caught at once and 
added to water, to prevent it from coagulating and ro becoming 
common scrap rubber. When all the latex was collected, the 
whole was passed through cotton gauze to remove all pieces of 
wood and bark. A small quantity of formalin was then added 
ns a preservative, the milk well stirred aud then poured into 
a wooden vessel and allowed to stand. The rubber, white in 
colonr, slowly rose to the top, and the water, then a black¬ 
looking liquid, was run off gradually below. As soon as this 
black liquid had all drained away, the cake of rubber hardened 
and rapidly darkened in colour. It could then be handled and 
thoroughly washed and dried. The whole process occupied 
from two to three weeks. 

The sample of rubber thus prepared was pronounced by 
Dr. Weber, to whom it was submitted for a report on its com¬ 
mercial value, to be worth from 2s. lOd. to 2s. 11 d. per H>. 
A higher price would have been obtainable had tho sample been 
freer from resins and of a better colour. 

A sample of rubber, prepared according to Dr. Weber’s 
method by Mr. J. H. Hart, Superintendent of the Botanical 
Department, Trinidad, was forwarded to the Imperial Institute 
for a report os to its quality and value (see p. 222). Tho 
sample was of a light^brown colour externally, quite white 
within, aud perfectly dry arid free from foreign matter, Tlio 
rubber was not sticky and was very elastic and tenacious. The 
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brokers to whom the sample was submitted quoted a price of 
2h. Orf. per lb. 

The ordinary method adopted for preparing Para rubber 
is by means of a smoke lire. This method in summarized by 
Sir D. Morris as follows : 

‘A large elay stove is used for curing the rubber. A lli*e 
in lighted underneath made of the nuts of tlio Urneuri palm 
(AiUtlea excel wt). Tlie smoke escapes through an apperture at 
the top. A heavy paddle is now dipped into a largo bowl 
containing the day's gathering of milk and immediately placed 
In the smoke. The effect of the heat and smoke is to coagulate 
the milk and give it a dark colour. The process i«, repeated 
until a large cake is formed. The paddle is then released 
by ranking a slit on one side. 

‘According to Mr. Biffen, in the paper already cited, the 
latex of Hevea branUien&ia is alkaline, and the addition of 
ft solution of ammonia preserves it indefinitely from sponta¬ 
neous coagulation. The coagulation of the latex by exposing 
it to the smoke of the ITrucuri nuts is doubtless brought about 
partly by heat and partly by the action of the acetic acid 
contained in it. The latter and the creosote, alHo present, further 
tend to preserve the rubber. The smoking process would 
appear to be applicable only in the case of latex possessing 
alkaline properties. It is unsuitable in the case of the latex of 
Castilloct elciHlira , as this has an acid reaction towards litmus 
paper, hence alkalis are used.' 

EXPERIMENTS WITH RUBBER IN TRINIDAD. 

For some time Mr. J. II. Hart, F.L.S., Superintendent of 
the Botanical Department in Trinidad, has carried on a series of 
expeiiments with different kinds of rubber-yielding trees in 
that island. The following extracts are taken from Mr. Hart's 
annual report for 1002-8 

‘ A trial was made in Febmary of latex from Costilloa and 
Fnntumia. It wuh found that at four and a half years from 
planting, Funtumia gave good rubber, while that produced by 
trees of Costilloa of che same age was evidently immature and 
of less value. Funtumia latex is more easily coagulated than 
that of Costilloa, as it can be prepared by heating in vessels 
over a fire and besides gives a larger percentage of rubber 
from equal measures of latex. In Castilloo it has been found 
essential to wash away the albuminoids by creaming before 
coagulating the rubber, as the presence of the latter tends to 
spoil the quality of the produce. This fact was pointed out 
in an article in the Department Bulletin in January 1001, in 
discussing papers on the same subject by Messrs. Biffen and 
Parkin. The point has recently been confirmed by Dr. Weber’s 
experiments on the Isthmus of Panama. The use of commer¬ 
cial formalin for the purpose of agglutination, or collecting 
together the rubber globules, as described by Dr, Weber, is 
instructive, and promises to prove an excellent means of 
preparing rubber of the best quality from the rubber fluids, 
or latex, of Castilloa, It has been seen in our experiments, 
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however, that the actual agglutination of the rubber 
globules v ill take place, and the rubber can bo removed in 
whole pieces, without the aid of formalin, if sufficient timo i'a 
allowed for the coalescence to take place. When formalin is 
added, however, it acts as a preservative, prevents decom¬ 
position, and materially improves the quality of the rubber. 

‘The question as to the proper season for bleeding Castilloa 
is one which must be decided generally by the cultivator, but 
our experience goes to show that it should not be done in the 
dry season, as the flow of rubber fluids is then sluggish and 
uncertain, although the latex at such times contains a larger 
proportion of rubber. It is doubtful, moreover, if it can be 
manipulated with the same economy as during moist weather, 
when plant fluids circulate more freely. According to our 
results, the flow of latex is materially affected by the rainfall. 
This has been proved by flooding the roots of trees with water, 
which universally results in a rapid flow of rubber fluids if trees 
are tapped one or two days after application. If one side of 
the tree only is flooded, only one side is affected; that is, 
one portion only of the roots takes up water, which is not 
equally distributed through the tissues, but to one side of the 
tree only/ 

The Bulletin of the Imperial Institute (1908. No. 4) contains 
a detailed report by Professor Wyndham Duustan, F.R.S., on 
samples of Castilloa and Funtumia rubbeis prepaied in con¬ 
nexion with the experimental cultivation of various rubber- 
yielding trees in Trinidad. These sampleb were forwarded to 
the Imperial Institute with the object of ascei tainiug by chemical 
investigation, supplemented by commercial valuation, the 
influence of the age of the tree on the quality of the rubber it 
furnishes, and also by the same means to determine the effect 
of the method of coagulation employed on the quality of the 
rubber furnished by the latex. The following ib a biief 
summary of this report:— 

Two small samples of rubber, prepared respectively from 
young treeB (four yearb of age) and old trees, were analysed. 
The analyses confirmed the opinion, based upon the appearance 
of the samples, that rubboi prepared from young trees of 
Castilloa elastica is a very inferior product, consisting largely 
of resin, and show clearly that Castilloa trees four and a half 
years old will not yield a marketable rubber. 

An examination of two small samples of rubber, derived 
respectively from Funtumia africana and Funtumia elastica , 
showed that there is a great difference in the quality of the 
rubber yielded by the two species. The former was found to be 
much inferior, containing nearly four times as much resin and 
only half as much caoutchouc as the latter. The samples were 
obtained from seedlings of the two species of the same age, viz, 
three years, and with stems about 8 inches in diameter. 

The two samples of Castilloa rubber from trees twelve years 
old and upwards were of much better quality than those from 
younger trees, though the amount of resin present, 18*8 and 8’8 
pei* cent., respectively, is still higher than is usually found in 
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the best qualities of this variety of rubber. These two samples 
were valued at from 2#. Id. to 2v. 2d. per II). 

Two samples of rubber from Funtumia elastiva were also 
t'oiwaided. They were derived from trees of the same age, 
viz., four and a half yeais old. the ouly difference being in 
the method of coagulation employed. Sample A had been 
coagulated with alcohol: sample B by heat over a lamp. The 
rubber was rather soft, but was of fair quality, the amount of 
resin piesent in the dry mafceiial being 112 and 10-0 per cent., 
respectively. Both samples wore very wet when received, and 
sample B, which had been prepared by heating, contained 
a considerable cpiantity of uncoagulated latex. This defect 
could, however, be easily remedied, in which case the market 
value of the rubber would probably be increased. The 
samples were valued by broker* at 2*. 2d. and 2s. 2d. per h. f 
respectively. 

It appear* Irom those expoiiments that the trees of Fun - 
tumia elaxlica , under cultivation in Trinidad, will yield 
a marketable rubber at the age of four and a half years, whereas 
the product obtained from Castiiloa elantioa trees of the same 
age would possess little commercial value. 

A sample prepared according to Dr. Webei’b method, 
which was forwarded to tlie Imperial Institute at the same 
time, lias alteady been referred to (p. 220). 


FERTILIZING AND FEEDING VALUE OF SEA 
ISLAND COTTON SEED. 

In an article on the ‘Agricultural Chemistry of Cotton’ 
in the Went Indian Bulletin , Vol. IV. pp. 241-54, information 
was given with regard to the composition of cotton seed and 
its products. The information there given, which was 
abstracted from The Colton Plant? related to ordinary or 
Upland cotton. As most of the cotton being grown in the 
West Indies is Hen Island cotton, it is proposed in the 
following pages to give a short summary of information 
relating to the chemical comjKisition of Sea Island cotton seed 
as compared w ith ordinary cotton seed. 

The information, it should lie stated, is abstracted, with 
certain modifications as to arrangement of tables and other 
minor details, from a bulletint entitled ‘A Chemical Study of 
Sea Island Cotton Seed \ by F. 8. Shiver. This bulletin forms 
a record of a large number of analyses of Sea Islaud cotton 
seed and its products (kernels, hulls, seed, linters, oil, and 


"Bulletin No. Office ol K\p«ninient Stations, U. S Department 
ot Agriculture, 

I Bulletin No. (18, South Carolnu Agmmltural E*i>ei*imeut Station, 1UU2. 



rueal). It ib not proposed here to enter into the subject of the 
composition of the parts of the seed, nor of other products 
than the cotton seed meal. 

Both the seed (whole and crushed) and the meal are used 
ftb fertilizers and for feeding purposes. It might be mentioned 
here that the term ‘cotton seed meal’ is generally taken to 
signify the residual product after the expression of the oil 
from the seed. The use of this term for crushed cotton seed is 
therefore entirely contrary to the ordinary custom. 

It has been suggested that the presence of the oil in cotton 
seed (whole or crushed) not only causes the seed to be inferior 
to cotton seed meal (i.e., the residue after the extraction of the 
oil), but also actually acts deleterionsly towards plant growth. 

In regard to the first point, experiments appear to have 
proved conclusively that both cottonseed (whole or crushed) 
and* cotton seed meal are satisfactory manures for supplying 
nitrogen to cotton; that as between the two there is a slight 
difference in favour of the latter: and that whole cotton seed 
is as efficacious as ground cotton seed. Auy slight superioiity 
possessed by the meal is probably due to its containing plant 
food in a rather more available form ; the effect of this is not 
as a rule noticeable in the case of, say. cotton and corn, but is 
apparent when cotton seed is applied to a crop, like Irish 
potatos, that occupy tho laud for a shorter timo. 

With regard to tho deleterious action of cotton seed, or 
rather, of the oil contained in the seed, this is noticed only 
when large piles of seed are allowed to stall'd for some time 
on the ground ; the spots covered in this way remain bare 
afterwards, as if they had beeu poisoued. No such effects 
result from the ordinary use of the seed in ouantities of, say, 
12 to 20 bushels to the acre. When whole cotton seed was used 
for manurial purposes in the United States, it was found 
necessary to put the seeds out in the winter, otherwise they 
were likely to sprout. For similar reasons, it will probably 
be found more expedient in the West Indies to use crushed seed. 

It will be seen that Sea Island seed is of considerably 
greater fertilizing value than Upland seed, since it contains 
a higher percentage of all the fertilizing constituents, viz., 
nitrogen, phosphoric acid, and potash. The total amount of 
fertilizing constituents in a ton of Sea Island cotton Heed is 
153'3 Ib., as against 125 Hi. in a ton of Upland seed. 

Sea Island cotton Heed meal, ou the other hand, is not hh 
rich in fertilizing constituents as the meal made from Upland 
seed, lienee it takes l£ tons of the former to supply the same 
total amount of these constituents aw is contained in 1 ton of 
the latter. 

Turning now to the feeding value of Sea Island seed, the 
tables show very clearly its superiority in this respect to 
Upland seed. It is considerably richer in protein and nitrogen- 
free extract, and slightly richer in fat; it possesses the 
additional advantage of a lower fibre coutent. It is apparent, 
therefore, that Sea Island cotton seed is a rich aud valuable 
food ; it must, however, be clearly understood that its nutritive 
or albumiuoid ratio is very narrow, aud that it would nut bo 
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economical, on this account, to feed it alone to stock. The 
addition of homo carbonaceous material is necessary; for this 
purpose molasses might -well bo used. A note in the Agri¬ 
cultural iW'jrs, Vol. III, ix 380, contains interesting information 
on the successful use of molasses and cotton seed meal for stock ; 
molasses might equally well be u«od v ith crushed cotton seed. 
The most economical u^o of cotton seed is undoubtedly to feed 
it to stock and apply the resulting manure to tho land. 

With regard to the value of Sea Island cotton seed meal as 
a feeding stuff, Mr. Shiver shows that it is inferior to that 
of ordinary Upland meal. Tt should bo clearly understood, 
however, that this inferiority is due solely to differences 
in the method of manufacture. As, however, no cotton seed oil 
mills have so far been established in the West Indies, planters 
will bo more particularly interested in the feeding and 
fertilizing value of the seed than of tho meal. It is hoped 
that the iufotimifion contained in this article will convince 
them that they ha\e a local product of high feeding and 
fertilizing value, which should take the place to a considerable 
extent of tlio pnpoitcd linseed and ctlior meals. 

Fertilizing Value op Sea Island Cotton Seed. 

The following table shows the a vein ire composition of Sea 
island cotton seed and of the Upland seed: — 

Taiile I. - average composition of hea island and upland 

COTTON SEED. 


Constituents. 

Sea Island. 

Upland. 

Moisture .. 

8 030 

7-04 

Crude asli 

1-000 

820 

Nitrogen. 

3*510 

8-07 

Phosphoric acid. 

1 080 

102 

Potash . 

1*505 

1*17 

Lime . . 

0*321 

0 *11) 

Magnesia.. 

0 005 

0-50 

Insoluble matter . 

0 041 

0-02 


The above data show that tlie fertilizing value of the 
Sea Island seed is considerable, exceeding, as we shall see, that 
of tho Uplaud seed. When wo reflect that, on an average, 
12 03 pur cent, of the weight of the whole Soa Island plant 
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consists of seed, and that, with an average prod notion of 
200 fl>. of lint to the acre, 148 ft). of seed are produced, 
we shall be agreed that the maintenance of the soil fertility 
will depend largely upon the judicious disposition of thi*. 
most valuable’by-product. 

We observe some differences in the composition of the Sea 
Island ami Upland seed We find that the ash percentages, a«* 
well as the percentages of the ash constituents themselves, are 
lower in the Upland seed tliau in the Soa Island. The same 
remark holds good for the nitrogen content also. We should 
naturally expect to find these differences, since the lint which 
adheres to the Upland seed in considerable quantities, eveu 
with the most efficient ginning, is particularly poor in nitrogen 
and ash constituents. We see, therefore, from w hat lias gone 
before, that the Sea Island seed possesses a considerably greater 
fertilizing value than the Upland seed. According to the data 
just given, a ton (2,240 lh) of Sea Island seed and Upland seed 
would contain the following amounts of the essential fertilizing 
constituents: 


Table JI .—fertilizing < onstitubnis of oni? ton or ska 

ISLAND \ND UPLAND sWKT). 


Constituents. 

Sea Island. 

Upland. 

i 

i Nitrogen 

70*7 

09 9 

Phosphoric* acid. 

37 8 

29-1 

Potash . 

35 8 

20 0 

| Total 

133*3 

1 

125*0 


Prom these results, we see that the fertilizing value of 
a ton of Upland seed amounts to but 81 5 per cent, of that of 
a ton of Sea Island seed. In other words, 1,820 11). of Sea Inland 
seed is equal in fertilizing value to 1 ton of Upland beed. 
This shows very strikingly the buperior fertilizing value of the 
Sea Island seed as compared with the Upland. 

Fertilizing Value of Sea Inland Cotton Seed Meal. 

The most valuable by-product obtained in the manufactiuc 
of oil from the cotton seed is the meal. This is especially true 
in the case of the Sea Island heed, where the hulls obtained 
are practically a negligible quantity. We find from data 
obtained from various mills that in actual practice the amount 
of meal obtained from a ton of Sea Island seed varies from 
1,590 8). to 1,098 B>, or from 71 to 70*25 per cent. While much 
work has been^ done on the Upland or ordinary cotton seed 
meal, comparatively little is known concerning the Sea Island 
meal and its comjiostion. A definite kuowlodgo of the 



composition of iho Sea Island meal is highly important since, 
when it is used for fertilizing purposes, either by itself or for 
compounding with other materials, iIs contents in fertilizing 
constituents should be accurately known. In other 'words, it 
should be bought and sold exclusively on guarantee, as is now 
done with the Upland or ordinary meal. Looseness in regard 
to this matter has led some to speak of the Sea Island meal 
as ‘adulterated ’ cotton seed meal. This can be justified only 
m those cises whore the Set Island pioduet is w>kl under the 
name of the Upland or ordinary cotton seed meal. The 
value of a product like Sea Island cotton seed meal depends 
largely upon the methods used in manufacturing the same. 

It must bo borne in mind tlixt the Sea Island seed is 
treated very differently from the Upland seed in the process 
of manufacturing oil and meal. In the cise of the Upland 
seed, it L possible to separate, more 01 less completely, tlie 
hulls from the kernels or ‘meats’ by means of n system of 
perforated screens. With the Upland seed, the lint-covered 
hulls fall together ami remain behind upon the screens, the 
kornel-i or ‘meats’ being separated by falling through the 
perfmations of the same. As tiieie is practically no lint on the 
Sea Island seed, it is not possible, ns a rule, to treat thorn in 
the manner above described, and consequently the hulls and 
kernels or •moats 1 are pressed together as a general rule for 
the extraction of the oil, and both arc therefore found in the 
resulting meal. 

From theso difficulties, involved in separating the kernels 
or‘meats' from the hulls in the case of the Sea Island seed, 
one would naturally expect to find the Sea Island meal of 
varying composition. This wo llnd to be the case in practice. 

Table ILL— avbkaue composition op sea island and upland 

COTTON SEED MEALS. 


Constituents. 

Sivi Island. 

Upland. 

Moisture . 

021 

0*80 

Crude asli. . 

5-11 

0 35 

i 

i 

Nitrogen ... . 

1*55 

0*87 

Phosphoric acid .. 

1-80 

2*70 

Potash . 

1-08 

1*80 

Lime . 

0-83 

0*32 

Magnesia .. 

0-81 

M0 

Insoluble matter . 

0 00 

0*13 



Fiam all of these analyses we observe lliat tiie Sea Island 
cotton seed meal contains quite a eou&idei able amount of the 
essential fertilizing constituents. When being used for general 
fei tiliziug pui poses, it will be neccssaiy, how over, to supplement 
it with pbosphatie and potassic fertilizers, such as acid phos¬ 
phate and kainit. For general feitilizing purposes the follow ing 
formula may be recommended: — 

Sea Island meal (4*0 per eeut. N.) 87011). 

Acid phosphate (15 „ „ i\\. Pj O ) 800 „ 

Kainit (12*5 „ „ K a O) . 380 „ 


Total 2,0001b. 

When we come now’to compare the average composition of 
the Sea Island and Upland meals, we observe at once that the 
former is considerably poorer in two of the essential fertilizing 
constituents—nitrogen and phosphoric acid. As regards the 
potash, w T e notice that there is very little difference in the 
amounts contained by the two kinds of meal under consideiation. 
The percentages of lime and magnesia are quite uniform through¬ 
out, with a tendency, however, to higher results in the Upland 
meal. The amount of insoluble matter is higher in the Upland 
meal but still considerably lower in eveiy caso than the 
maximum allowed by Schulze foi the sand content, namely, 
0*5 per cent. ( Landi . Yersuchs Staiionen, 1806). Calculat¬ 
ing out, we find that a ton of Upland meal, based on the 
average results given above, contains 250-7 lb. of the essential 
fertilizing constituents, while a ton of Sea Ibland meal contains 
181*9 ft. However, for general fertilizing purposes, it may be 
better sometimes to use the Sea Island meal, sinco it is a better- 
balanced fertilizing material than the Upland. But, if it 
is one’s desire to buy a high-grade ammoniato, it will be better, 
of course, to make use of the Upland meal. 

Table IV.— percentages op nitrogen, available phosphoric 

ACID, AND WATER-SOLUBLE POTASH IN SEA ISLAND AND 
UPLAND COTTON SEED MEALS. 


Constituents. 

Seals 

Upland. 

Moisture . 

o-: 

(5 80 

Nitrogen. 

i-i 

fi-87 

Available phosphoric acid 

l" 

2 52 

Water-soluble potash. 

ii 

1*60 


Comparing the average results obtained on Ihe Sea Is land 
aucl Upland meals, we notice that the percentages of all the 
essential fertilizing constituents, with the possible exception of 
the water-soluble potash, are considerably lower in tho ca&e of 
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1 lie Sea Island meal. Tlio diltci cnees, however, in the 
pel rentage availability of the phosphoric* acid and the 
percentage solubility of the potash are comparatively Blight, 
though there is a tendency to higher ilgmos in the case of the 
Upland meal. As concerns the* relative commercial value of the 
two hinds of meal m question, we notice that a ton of Sea Island 
meal is worth not quito three-f ninths as much as a ton of 
Upland. In othei woiris for fertilizing purpose* a ton of 
Upland meal is woith neatly as much as IJ tons of Sea, Island, 
as will bo seen from tlio following calculations : — 


Constituents. 

Sea Island Meal, 

1 \ tons. 

Upland Meal, 
1 ton 

Nitrogen 

132 8 

158 8 

Available pliosphoi ie acid 

50-1 

50-4 

Water-soluble potash 

16-0 

85-8 

Total 

257 0 

24(10 


Eekdlnu Valle or Sea Island Cotton Seed. 

The following tablo shows the average results of proximate 
analyses of Son. Island cotton seed in comparison with Upland 
and Egyptian seed : - 


Table W-average proximate analyses or sisa island, 

UPLAND, AND MtYPTlAN COTTON SEED. 


Constituents 

Sea Island. 

Upland. 

Egyptian. 

Moisture 

8 08 

8 1(1 

11-10 

Crude protein 

21 0(1 

10-28 

10-72 

Crude fat 

20-70 

20 3(1 

25-03 

Crude fibre 

14-85 

22 -0(1 

10-53 j 

Crudo a^h 

4-30 

3 03 

4-24 

Nitrogen-fice extract 

20 7(1 

25 80 

j 20-3(1 


Then vemgo of the analyse* would show the seed looontaiu, 
in round numbers in the air-dry condition, 8'0 per cent, of 
moisture, 22*0 per cent, of protein, 20 8 per cent, of fat (oil), 
14 9 per cent, of fibre, 1 0 per cent, of ash, and 297 per cent, of 




nitrogen-free extract. including 12*2 per ceut. of pentosan k 
W e recognize the great feeding value of the Sea Island •seed, 
w hen we reflect that over 40 per cent, of the same consists 
of protein and fat. Assuming the same eo-eflicientb of 
digestibility for the food oou&titutents contained in the Sea 
Island seed, as has been found for the Upland seed, we And the 
nutritive ratio of the former to be 1: 4‘4, and the fuol value 
1,528 calories. From the.se figures it will be seeu that the Sea 
Island seed has a very narrow nutritive ratio, and is tlierefou- 
not a properly bnlauced food. In order to nmko it such it will 
bo necessary to add some carbonaceous food. We observe, also, 
that the seed has quite a high fuel or calorific value. This 
was to have been expected from the high fat (oil) content. 
The commercial value of tlio Sea Island seed, for feeding 
purposes, hh based on the valuations already given, would be 
$29 14 per ton. According to these results, a bushel (40 lb.) 
of Sea Island seed would be worth, for feeding purposes to the 
farmer, about 50c. This figure may be a little high, and, under 
the conditions which prevail at present, it is probable that the 
valuations of the seed and its products would be more correctly 
expressed by basing them on the fertilizing constituents 
contained rather than on the food constituents as has just 
been done. 

From the results given in the foregoing table showing the 
comparative composition of Sea Island, Upland, and Egyptian 
seed, it would seem that the Sea Island seed contains more 
pwiein than either the Egyptian or Upland. As regards the fat 
(oil) content, it is to be observed that the Egyptian seed is the 
richest in this constituent; it is probable that there is not much 
difference in the Sea Island and Upland seed iu this respect. 
The Sea Island Beed is the lowest in fibre, and the Upland seed 
the highest. This was to have been expected since the Upland 
seed retaius a considerable part of the lint and we know this is 
particularly rich in fibre. From what has been said, it is 
probable that for purposes of oil production, the Egyptian seed 
is superior to either the l T plaud or Sea Island seed. As concerns 
the two latter, it is probablo that there would be very little 
difference in this respect, though the Upland seed may be a little 
superior. For feeding purposes, the Egyptian and Sea Island 
seed would appear to have about the same value, both being 
superior in this respect to the Upland. 

As already stated, it has been seen that, with a yield of 
200 ft. of lint per acre, there is obtained on an average 448 lb. 
of seed. We will now consider the amounts of food nutrients 
obtained per acre from this average amount of seed: — 
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Table VI.—pounds of food nutrients obtained per acre 

FROM SEA ISLAND SEED. 


Pounds per neve. 



Seed. 

Crude protein. 

Crude fat. 

Crude fibre. 

Crude ash. 

© 

2 , 

a OS 

So 43 
o x 
u © 

.*S 

Total. 

Sea Island seed. 

443 

1 

921 


20-3 

181*8 

407*4 


From these results we notice that the average amount of 
food nutrients, producod per acre by the Sea Island seed from 
an average crop of lint, is quite considerable. The profits 
obtained in growing the Hut will depend very largely upon the 
disposition which is made of this most valuable by-product. 
The most rational method of procedure would be to feed the 
seed and use the resulting manure for fertilizing purposes. It 
has been shown by experiment that, when the manure is 
properly saved, 80 to 90 per cent, of the fertilizing constituents, 
contained in the original food, is recovered in the manure. In 
this way, we should get a double value for the seed. 

Feeding Value of Sea Island Cotton Seed Meal. 

The average composition of Sea Island cotton seed meal iB 
shown in the following table in comparison with Upland and 
Egyptian meals 


Table VII.— average proximate analyses of hea island, 

UPLAND, AND EGYPTIAN COTTON REED MR ALB. 


Constituents. 

Sea Island. 

Upland. 

Egyptian. 

Moisture . 

0*24 

0*80 

11*84 

Crude protein. 

28*43 

42-00 

26*82 

9 Crude fat . 

7*80 

0*55 

7*28 

Crude fibre . 

15*02 

0*00 

10*00 ! 

Crude ash . 

5*14 

6*85 

0*24 

Nitrogen-free extract 

88*41 

27*20 

28*87 







From thc^o vaults uo observe that tlio Sea Island meal 
con bains, on an average in round numbers, in the air-dry 
condition, 28 per rent, of protein, 8 per cent, of fat, 10 per cent, 
of fibre, 5 per cent, of and 30 per eent. of nitrogen-freo 
extract. We are impressed with the groat feeding value of 
the Sea Island meal, when we reflect that nearly 40 per cent., 
or two-fifths of the same, consists of protein and fat. 

Assuming the same digestibility for the food constituents 
contained in the Sea Island meal, as has been found for tlio 
Upland or ordinary meal, we should have tlio nutritive ratio of 
1 :1-7, and a fuel valuo of 1,26(5 calories. Tlio relative commercial 
value of a ton of Sea Island meal for feeding purposes, based 
on the valuations already given, would bo $21*41. The nutritive 
ratio of the Sea Island meal is very narrow, and hence it is not 
a properly balanced food. In order to make it such, it will bo 
necessary to add some carbonaceous food material, such as hulls. 

We consider now, finally, a comparison between the com¬ 
position of the Sea Island, Egyptian, and Upland cotton seed 
meals, as given in the above table. 

From these results we observe that tlio Upland or ordinary 
meal is considerably richer in food constituents, especially 
protein, than either the Sea Island or Egyptian meal. This, of 
course, is due to the fact that the former contains a smaller 
amount of hulls than the latter, as the percentages of fibre 
very clearly indicate. Basing comparisons on the amount of 
protein contained, we may say that 1 ton of Upland meal is 
equivalent to about 1^ tons of Sea Island. It will be noticed 
that the average fat (oil) content i3 considerably higher in the 
case of the Upland ideal. This fact has alieady been observed 
when discussing the relative efficiency of mills, working the 
Upland and Sen Island seed. On comparing the results for the 
Egyptian and Sea Island meal in the above table, it will be 
noticed that, on the whole, there is comparatively little 
difference in composition. This is not to be wondered at, when 
we reflect that the methods used in the manufacture of these 
two kinds of meal are practically identical. 


THE BARBADOS BANANA INDUSTRY, 

The following account of the shipment of bananas from % 
Barbados appeared iu the Journal of the Society of Arts of' 
November 11, 1904. As this forms a fairly complete statement 
of the progress of this new industry, it is reproduced hero 
for general information: - 

The fact that very large consignments of bananas from 
Jamaica and Costa* Rica have recently arrived in this country 
lias drawn attention, not only to the increased favour in which 
this fruit is now held by all classes in the British Isles, but 
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also to the capabilities of its very much further extension, 
-with the view of supplying a wholesome ami nutritious fruit 
at a cheap rate at times when home-grown fruits are not 
available. Though large quantities of bauanas come to us 
from our own colony of Jamaica, it must not be forgotten that 
other countries contribute very extensively to the general 
imports, and it would seem that a good opportunity has now 
occurred for pushing forward the cultivation in, aud the 
exportation from, other British colonies. 

In connexion with this it does not appear to be generally 
known that Barbados has already taken the matter in hand 
and is now cultivating and exporting a fine quality of fruit, 
the history of which is as follows :— 

As is well known, for many years past the staple product 
of this island lias been sugar, but this crop htiH for a long 
period been an unprofitable ono, and more remunerative crops 
liavc been sought. In 1902, shipments of Barbados potato?, 
which are perhaps better known as Hweot potato?, were 
made under the instructions of flir Daniel Morris, K.C.M.G., 
the Imperial Commissioner of Agriculture for the West Indies, 
but in spite of every effort being made to introduce them to 
public favour, they wore not generally appreciated, and the 
attempt ended in failure ; while, however, shipping the potatos, 
a few bunches of bananas were sent as ail oxpeiiment, and 
were found on arrival to be of splendid quality and flavour, 
although in bad condition owing to faulty packing and handl¬ 
ing. After some experimenting this trouble was overcome, 
and small consignments wore sent which arrived in perfect 
condition. The consignments were then considerably increased, 
but the results woro still unsatisfactory, for although it was 
comparatively easy to bring a few crates, the case was quite 
different when a large number were shipped at one time; 
the temperature of the holds of the Hteamers became 
very high owing to the fact that the fruit when ripening 
always generates a certain amount of heat. For this 
reason, several consignments arrived with about 90 per 
emit, of the fruit rotten. However, on the strong advice of 
Sir Daniel Morris, tho shipments were continued, and event¬ 
ually, by the installation of a proper system of ventilation on 
the Royal Mail steamers, complete huccohs has been attained, so 
that the fruit now received in bad condition does not exceed 
1 per cent., and that is usually tho result of inexperience in 
shipping. 

From tho first, no attempt has been made to compete with 
the Jamaica banana industry, the fruit grown in Barbados 
being a different kind from that shipped from Jamaica, which 
is a large-fruited variety known as the * Gros Michel/ It 
grows on plants 14 or 15 feet high, and is capable of 
being roughly handled without any appreciable damage. The 
Barbados banana is the same variety as that grown in the 
Canary Islands and Madeira, and is known as the * dwarf * or 
* Chinese’ variety. Its height does not exceed 10 or 12 feet, 
but the bunches are, as a rule, large and heavy, and the fruit of 
good size; the flavour is decidedly superior to the fruit either 
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from the Canary Inlands or Madeira, which is probably duo to 
the richer nature of the Barbados soil. The plants are propa¬ 
gated from the shoots from old roots, known an suckeis, which 
are placed in the ground at about 10 foot apart. They should 
be well manured if large bunches are wanted, and the plants 
also require a considerable amount of moisture. When the 
fruits aie youug, the bunch remains almost upright; but as it 
matures, the stalk bends over under the weight. of fruit, 
and forms a convenient * handle ’ for carrying. 

In about eleven months from the time of planting, the 
bunch is ready to cut, but the exact time to do this can only 
be known from long experience, and this lack of experience is 
the usual cause of failuie in starting. 

The Jamaica banana can be shipped naked, and arrives in 
England in good condition ; but the Barbados fruit, being 
much more delicate, lias to bo packed, as it in quite impossible 
to ship it otherwise. On being cut, it is sometimes packed in 
the field, and sometimes sent to a central packing-house, but 
wherever it is packed, it is bandied with the greatest possible 
care, as a slight bruise or rub when the fruits are still greeu, in 
which condition the bunch is of course always shipped, would, 
when ripe, show n black mark, which would considerably 
reduce its value in the English market. So great is the care 
given to avoid this, that the Barbados fruit arrives in England 
in better condition than any other kind, many of the bunches 
being absolutely free from marks. 

The method of packing is simple, but the packer requires 
considerable experience. The bunch is Arab wrapped in a sheet 
of cotton wool, which preserves it from injrny and absorbs 
moisture; it is next wrapped in a sheet of thin paper to keep 
the cotton wool in place. It is theu placed in a crato in which 
a layer of dead banana leaves, or * trash ’ as they are called, 
has been placed. The bunch is then carefully packed round 
with more‘trash’, and the top of the crate nailed on. The 
crate is then marked with a certain number of crosses to 
denote the size of the bunch it contains, and with the dis¬ 
tinguishing mark of the shipper. 

In the Canary Islands, the fruit is generally shipped by 
merchants, but in Barbados a much better system iH in vogue. 
The consignments are mode by Mr. J. It. Bovell, Agricultural 
Superintendent in Barbados, and each grower or shipper has 
his own mark and number, a necessary arrangement to avoid 
confusion. All the fruit shipped by Mr. Bovell is consigned to 
one firm, having very extensive stores at Plymouth and Ports¬ 
mouth, and as this firm makes a point of supplying it direct to 
shopkeepers, and not to wholesale merchants or middle-men, 
the amount of money wasted in useless profits is nil. The 
grower is practically in direct communication with the shop¬ 
keeper, and has only to pay the small fee for shipping from 
Barbados, and the expenses of distributing here. In this way, 
he obtains a better price for liis fruit, and the shopkeeper can 
buy it at a lower price, than would be the case if it passed 
through several hands, as it does in the Canary Islands. In 
order that the fruit may be known by a definito name, the 



trade mark * Dagger Brand' has been registered, and this is 
placed on all the crates which contain nothing but absolutely 
the finest fruit. Being a new industiy, it has been possible to 
organize it on the bed possible lines. 

The greater pa it of the fruit is shipped to Plymouth, and 
when tlio Royal Mail steamer passes the Lizard her arrival is 
telegraphed to Plymouth; the mail tender then goes out to 
meet her to bring ashore the mails and passengers ; at the same 
time several largo lighters are towed out by a steam tug to 
bring ashore the fruit, the crates are slung out of the holds 
and lowered into the lighters. When the lighters are full, 
they are covered with tarpaulins to protect the fruit, aud are 
either towod in again or wiil in, according to the state of 
wind and tide ; they proceed into Sutton Harbour to the wharf, 
on Avhicli the stores are situated and to which they are 
transferred, where every crate iH examined, aud stacked 
according to the degree of ripeness of the contents. In order 
to facilitate ripening, the stores are divided into several 
compartments, which can be heated to various temperatures. 
These stores are probably the largest of this kind in the 
country, having a floor-area of nearly a quarter of nil acre. 
So gteat is the demand for the fruit that it is very rapidly 
sold, and at the present time the immediate neighbomhood of 
Plymouth takes practically all that is shipped. The imports, 
however, are increasing, nearly 1.000 crates of those Bar¬ 
bados bananas having recently beon landed at Plymouth 
from one of the Royal Mail steamers, all of which arrived in 
splendid condition, a result due to a great extent to good 
packing, but also to the fact that Barbados is the nearest to 
feuglnnd of the West India Islands, and the lad place touched 
by the f* teamens. 

The iudustry is the result of the labours of Sir Daniel 
Morris, Mr. J. It. Bovell, aud the other officials of the Imperial 
Department of Agriculture, but it could never have been 
properly organized without the active help oP the officers of 
the Royal Mail Steam Packet Company, who carried all the 
experimental shipments free and made considerable alterations 
in the ships to fit them for the traffic. The ships officers have 
taken a great interest iu the industry, and the splendid 
condition of the fruit on its arrival is largely duo to the skill 
with which they handle it. As an instance op the trouble 
they take it may be mentioned that the temperature of the 
ships 1 hold is examined every six hours during the voyage, 
and regulated as is neeessaiy. 



ON ASCERTAINING THE STRENGTH OP LIME 
JUICE AND OP SOLUTIONS OP CITRIC ACID 
BY MEANS OP A HYDROMETER. 

By thjc now Pn vncis W \hn C.M.<h, I).Sr V 1 (A, F.C.S. 


A demand aiises from time to time for « simple method of 
ascertaining the strength oE lime juice and of .solutions of 
citric add. This is readily effected by chemical methods, but 
there is room for a more simple method whereby these strengths 
can bo estimated approximately. 

This can be done hv means oE a suitable hydrometer. 


In order to facilitate work in this direction L have prepared 
the following table show ing the specific gra\ ity of the solution 
at a tpuipeiaturo of 30 C. (80 F.) when determined by moans of 
a gliisq hydrometer standardized at a temperature of 02 F. 
(10 6°C.). In appropriate columns are gi\en (l) the number of 
grammes of citric acid in 100 re. of solution (by moving the 
decimal point one place to the left these figures are converted 
into pounds of citric acid per gallon); (2) the number of ounces 
of citric acid in a gallon of solution. These two apply to ptiie 
solution^ of citric acid ; but as lime juice contains other 
fiubstaucea than citric acid which influence the specific gravity, 
a number of samples have been examined, and il has been found 
that the citric acid may be more correctly determined by 


taking 82 per cent, of the quantity which would 
be indicated in a pure solution. 

In the remaining columns there are there¬ 
fore set out (8) the (appioximate) number of 
grammes of citric acid in 100 ce. of lime juice, 
which, by moving the decimal point one place 
to the left is converted into the corresponding 
number of pounds of citric acid per gallon; and 
(4) the (approximate) number of ounces of eilrie 
acid in a gallon of lime juice. 

In order to use the«e tables all that is 
required is a glass hydrometer suitably grad¬ 
uated. For this purpose I suggest that the 
hydrometer may conveniently have a scale 
as follows:— 

The instrument itself is graduated at a tem¬ 
perature of 62 a F., but it i.s to be used at ordinary 
tropical temperature, or to be accurate at 30 0. 
or 86°F. It is simply floated iu the sample of 
juice, the indication on the scale which exactly 
corresponds with the surface of the juice is read 
off and the corresponding information read off 
from the table. 


10 


10- 


10 


-20 

I 21 

22 

23 

4-21 
1 25 
20 
-27 
28 
!-2D 
30 I 
3) A 

32 « 

33 ti 

1-34 g 

, 35 * 
1-30 g 

87 * 

38 t* 

!-30 

40 

41 

42 

M3 


. *1 the instrument floats with the 

indication 1,036 exactly level with the surface 
of the liquid, we learn from the table that the 
liquid contains, if lime juice, approximately, 


14 

45 



8-47 grammes of oiti io add per LOO e.c. 

•817 pounds „ „ „ per gallon. 

13*50 ounces „ „ „ per gallon. 

If the solution were one of pure citric acid it w ould indicate 

10*33 giamines of eitiie acid per 100 c.c. 

1*033 pounds „ „ „ pt^r gallon. 

16*54 ounces „ „ „ per gallon. 

Tho hydrometer and tlio table may be used to ascertain 
approximately the strength of concentrated lime juice, by 
carefully diluting tho concentrated juice with water to ten 
times its volume. This may conveniently bo done by accurately 
filling with concentrated juice a flask holding exactly 100 c.c., 
then transferring this juice to a llask holding 1,000 cc. (one 
litre) and filling up tho 1,000 c.c. flask with water. The small 
flask must bo carefully washed out with the wntor need for 
diluting so that all tho concentrated juice measured in tho 
100 c.c. flask is tian&forrod to the largo llask. 

Tho liydiometor is floated in tho diluted juice, the leading 
noted and multiplied by ton to give the strength of the con¬ 
centrated juice. 

Thus:—-If tho hydrometer floats at 1,020 in the diluted 
juice, the strength is (approximately) 11*04 oz. per gallon, or, 
in the concentrated juice, 110’L oz. per gallon. 

It must be remembered that with anything but pure 
solutions the results are only approximately corroet, but it 
is believed that they will be sufficiently accurate to be useful 
in ordinary estate practice. 
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Table for amc ehtaining tub strknotd of solutions oi< 

CITRIC AC'IT) AND OF LIME JIHCK. For US 1C WITH OLV«-s 
HYDROMETERS AT TROPICAL TEMPER VTl'IUQ. 


S --°»OT 


In pure solutions of 

CITRIC! ACID. 


TN UMK JCK’E. 


I Grammes of Ounces of Grammes of Ounces of 

, Reading of citric acid citric acid citric acid citric acid 
I Instrument. per 100 c.c. per gallon per 100 c.c. per gallon 
i of solution, of solution, of juice. of juice. 
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TaKLE FOR ASCERTAINING THE STRENGTH OP SOLUTIONS OP 
CITRIC ACID AND OP LIMB JUICE. POR USB WITH GLASS 
hydrometers AT TROPICAL temPERATURE.— Concluded. 


, 30 rN PURE SOLUTIONS OK 

bP.OR. CITRIC ACID. 


In lime juice. 

I 


Grammes of 
Reading of citric add 
Instrument, per 100 e.c. 

of solution. 


■ 



1 


1 

■ 



■ 




Ounces of 
citric acid 
per gallon 
of solution. 


1214 

12- 58 

13 02 

13- 40 
13-90 

14 34 


32 


0-24 


14-78 


33 

34 
1,035 

30 

87 


0-52 

9-70 

10-00 

10-83 

m-no 


15-22 

15- 66 
10-10 

16- 34 
16-07 


Grammes of 
citric acid 
per 100 c.c. 
of juice. 

Ouuces of 
citric acid 
per gallon 
of juice. 

0 22 

005 

6-45 

10-32 

0*07 

10*08 


11-04 

7-13 

11-40 

7-86 

11-70 

7-58 

1212 

7 81 

12-48 


12-84 

1 8*25 

18-20 

| 8 47 

18-50 
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iJlFJttMfcM M TaIJLM FOR THE CALCULATION OP FRA< TIONAL 

Parts. 


SI- (JR. J 0 . 
10 

In i’drb hor.UTioN.s oif 

< 1THK AC1I). 

In limb 

JUIC E. 

Heading of 
Instrument. 

Grammes of 
citric acid 
per 100 ct\ 
of solution. 

Ounces of 
citric acid 
per gallon 
of solution. 

Cii aminos oJ 
citric acid 
pel 100 c c. 
of juice. 

Ounces of 
citric acid 
per gallon 
of juice. 

•i 

03 

•0i 

•02 

■08 

■2 

•05 

•08 

•01 


*8 

*08 

•18 

•07 

•11 

•4 

ii 

•17 

•00 

•11 

•5 

•13 

•21 

•11 

•17 

•0 

•10 

•20 

•13 

•21 

•7 

•19 

CO 

o 

•10 

•25 

•8 

•22 

•31 

•18 

•28 

•0 

•21 

■38 

•20 

•31 


BACTERIA AND THE NITROGEN PROBLEM* 

The follow irtg paper by Mr. George T. Moore, PhyHiologi-t 
in Charge of tlio Laboratory of Plant Physiology, Bureau of 
Plant Industry, appeared in, the Yearbook of the [T.3. Depart¬ 
ment of Agriculture for 1002 and was briefly reviewed in the 
Agricultural News , Vol. Ill, p. 51 

There is probably no fact in plant physiology which has 
been more firmly established than that all plants must have 
nitrogen in order to thiive. and that under normal conditions 
this nitrogen must be obtained through the roots in some 
highly organized form. It is not necessary to discuss this 
point, for practical experience demonstrates its truth every 
time a soil is exhausted by any crop, and the fanner testifies 
to his belief in this fact when he tries to re-establish the fertility 
of his ground by adding some fertilizer rich in nitrogenous 
matter. While there are certain other substances, such as 
phosphoric acid, potash, iron, etc., which plants must have and 
can only obtain through the soil, the demand for mtrogon in so 







much groatei, and in one sense so nmi h nioic iiupoilaut, that tin 1 
question of the avail ible nitiogen supply in the woihl has 
cornu to be looked upon ns 1\ ing at the \ei\ foundation 
of agiiculturu and demanding the most (aieful consideia- 
tion. Since the conditions of lift' in flu* civilized quartois of 
the globe me such as to euist* a constant loss of nitrogen, there 
have been some who have pioduted what lias been tunned 
a ‘nitrogen famine,’ which is to occur within the no\t forty or 
fifty years, ami the possibility of such a catastrophe has been 
very graphically poitrayed. On the other hand, there are 
investigator’* who foel that the possibility of such a condition 
has been much exaggeiated and Hint the amount of nitrogen 
in the soil can novel be exhausted to such an extent as to 
affect the crop-ptoducing pow r er of the eaith. In oirier that 
we may he able to form a moie definite opinion upon the 
subject, it may be well to look at some of the ways in which 
nitrogen is lost, and then see how it may be leclaimed. 

HOW NHltOOEN is lost. 

In the Hid plaee, the conditions of life on the oulinnry 
faun me such as to cause the constant loss of this valuable 
elemcnl tbiough the removal of the crops taken fiom tho soil. 
If every ciop that giew outlie land could be 1 etui nod to it, 
nature has made piovision for getting it back in suitable foim 
for plant food. In the ease of nihogen, neither plants nor 
animals are able to piodiue this substance directly in an 
available form. It is necessai> tliat certain bacteria take hold 
of plant and animal pi oducts and by means of ])eculiar changes 
produce nitrates fiom theii fats, sugais, starches, etc. 
Without these bacteria e\ci>tiling would have come to 
a standstill long ago, for unless decay takes place, and the 
decomposed elements me le-arrangod into definite uitiogenous 
salts, no plant is able to use ilieni. Tims, it w ill be seen that 
certain bacteria in the soil plav important a part in the food 
supply of the eaith as do the anintils and larger plants upon 
■which wo think we are so dependent. 

It is hnidl> necessary to infer to the vast waste of nitro¬ 
genous material that is involved in modern sowage methods. 
Millions <jf dollars’ woilhof nitrogen which would naturally 
return to the soil under the action of nitrifying bacteria is 
every year carried off in various waiter way* and ultimately 
reaches tho ocean, whore, of course, id is of no benefit to man. 
More than fifty years ago Liebig said on this subject:— 

‘Nothing will more certainly consummate the min of 
England than the seal city of fertilizers. It means the scarcity 
of food. It is impossible that such a sinful violation of the 
divine laws of nature should forever remaiu uupunished, and 
the time will probably come for England, sooner than for any 
other country, wheu with all her wealth in gold, iron, and coal 
she will be unable to buy the one-thousandth part of the food 
which she has during hundred* of yeais thrown recklessly 
away.’ 

A third great soureo of nitrogen loss is through the action 
of a group of bacteria which have the power of breaking down 



nitrates, depriving them of oxygen, and reducing them to 
ammonia or nitrogen goa, when they are, of course, unavailable 
for plant food. This process of denitrification, while very 
useful in the septic tank, which is the most sanitary method 
of sewage disposal, is the source of considerable lo^ to 
the farmer, and manures may often be romlerod practically 
worthless by the action of these bacteria. 

Other means by which nitrogen is lost, so far as plant foods 
are concerned, are the washing out of nitrogen salts from tin* 
soil and the burning of explosives which are largely composed 
of some nitric salt that would be directly valuable to the 
vegetable kingdom. The action of nitrate of soda or saltpetre 
has been studied experimentally, and it is known that up to 
a certain maximum about 28 lb. of nitrate of soda will yield an 
increase of 1 bushel of wheat per acre. Thus, when hundreds 
of thousands of tons of explosives are used in waging war, 
every battle liberating nitrogen which if applied to the Hoii 
would increase the yield of wheat by thousands of bushels, the 
actual cost of war should be estimated at considerably more 
than is usually calculated ; and if there is soon to be a nitrogeu 
famine, war becomes more serious than ever before. 

With all of these destructive forces at work, and nitrogen 
being liberated on every hand, it is no wonder that thinking 
men have become alarmed at the prospect, and have endeavoured 
in every way possible to discover Home moans of increasing the 
world’s supply of this most necessary element. 

HOW NITROGEN Irf GAINED. 

The most valuable compound containing sufiiciont fixed 
nitrogen to be used in any quantity as a nitrogenous fertilizer 
is the nitrate of*soda, already referred to as the basis of so 
many explosives. This salt occurs naturally in certain regions 
of Chili and Peru, where for countless centuries the continuous 
fixation of atmospheric nitrogen lias been carried on by 
bacteria. Unfortunately, however, like any other mineral 
supply in the earth, the quantity is limited, and although it is 
difficult to get accurate estimates of the amount of nitrate 
remaining in the beds, authorities,seem to agree that, at the 
present rate of export, the raw material will all bo exhausted 
within from forty to fifty years. To show how much more 
rapidly this supply is being exhausted than was thought 
possible forty years ago, it i* only necessary to Rtate tlmt in 
1860 all estimates showed that the amount of nitrate of soda 
then known would last for nearly fifteen hundred years. The 
demand has rapidly increased, however, and although the 
output is controlled, there is annually consumed in the world’s 
markets nearly lij million tons of nitrate of soda, representing 
a value of about $100,000,000. Of this amount, the United 
States requires about 15 per cent., and it is by far the most 
expensive fertilizer that is in use by the farmer. 

In addition to the nitrate of soda beds there have also been 
large deposits of guano, which have served as one of the 
principal sources of nitrogen. The greater part of tho guano 
beds are now completely exhausted however, and although 
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new deposits are occasionally discovered, they are of such 
limited area, or of such a low percentage of nitrogen. a& to have 
practically no effect upon the available nitrate supply. 

There are certain other chemical salts which furnish 
a limited amount of nitrogen, such ay the product which remains 
from the distillation of coal in the process of gas making, but 
all of them are obtained in such comparatively small quantities 
that they aro not worth taking into consideration when one 
realizes the enormous amount of nitrogenous fertilizer 
noces&ary to replace the combined nitrogen which is annually 
removed from the soil in one way or another. 

Ever since the importance of increasing the combined 
nitrogen supply has been realized, men of science have 
naturally turned to the atmosphere as being the most promis¬ 
ing held for experiment and the one most likely eventually to 
solve the whole problem. When it is remembered that nearly 
eight-tenths of the air about us is nitrogen, and that plants are 
able to obtain their entire source of carbon from a gas which is 
present in the comparatively small proportion of one-tenth of 
1 per cent,, it seems almost incredible that thero should be any 
more difficulty about a plant’s nitrogenous food than about its 
supply of carbon dioxide. Since it seemed so well settled, 
however, that plants could not use nitrogen as a gas, the 
chemists and physicists have made evory effort to devise some 
mechanical means of making thiH element available in a com¬ 
bined form. It has been known that discharges of lightning 
passing through the air aro able to fix free nitrogen, and, 
beginning with this as a basis, some very satisfactory results 
have been obtained by the use of electricity. With a power 
sufficiently cheap and with perfect machinery, there seems good 
reason to believe that in the near future it will be possible to 
place upon tho market a manufactured nitrate of soda or 
nitrate of potash that will be superior in quality to the 
deposits found in South America, aM that will also be 
reasonable enough in price to compote with the natural 
product. 


NITROUEN-FIXINU BACTKItrA. 

Fortunately, thero are still other means by which nitrogen 
gas may be made available for plant food, and that, too, 
without requiring the introduction of a commercial product, 
which must always be rather expensive, whatever degree of 
perfection may be reached in the mechanical operation of tho 
process. Ever sinco tho earliest days of agricultural science, it 
lias been noticed that certain laud, if allowed to stand fallow 
for a considerable leugth of time, would gain in nitrates 
without any visible addition having been made. It is now 
knowu that one of the principal means of this increase in 
nitrogen content is due to a few forms of soil bacteria which 
have the power of fixing the freo nitrogen from the air and 
rendering it available for plant food. These organisms have 
been isolated and cultivated artificially, and great hopes were 
held at one time that it would be possible to iuooulate land 
with these cultures and thus bring about a large increase in 
the nitrogenous salts without the aid of any manure or mineral 



fertilizer. Under certain conditions these bacteria seemed able 
to do a large amount of work, and there are experiments on 
record where the crops raised from plots inoculated with 
nitrogen-fixing organisms were much greater than crops from 
uninoculated land. Unfortunately, these results were uol 
always constant, and such a largo percentage of failures had 
to be reported that from a practical standpoint tlie use of such 
cultures is now considered worthless. A matter of such 
vast importance to agriculture, however, should not be 
neglected simply because of first failures. It is quite possible 
that, as we become better acquainted with the habits of these 
bacteria and learn the conditions which ore most favourable to 
fixing nitrogen and the causes which prevent this operation 
from going on at all times, we shall be able to discover some 
means of using these nitrogen gatherers in practical farming. 

ROOT-TUHJSHCLK BAtTHUIA. 

In the meantime there is still one other means at hand which 
can be used, and has been used for countless centuries, as a most 
efficient method of conserving the world’s nitrogen supply. 
Ever since the time of Pliny and other early writers upon 
agricultural topics, it has been known that certain leguminous 
crops, such as clover, beans, peas, etc., did not require the same 
amount of fertilizer as other plants, and indeed it seemed as 
though they actually benefited tlio soil instead of being 
a detriment. Various theories have been advanced to account 
for this effect, perhaps the most wide-spi*ead opinion being that 
members of this family, owing to the unusual length and 
strength of their root system, were able to draw upon a store 
of foal that was not available to wheat and corn and other 
crops nob belonging to the pod-beaiiug group. It is only 
within a comparatively recent time that the real cause of the 
beneficial effect of these legumes has been fully understood, 
and it seems that here again the bacteria are responsible for 
the nifcrogen-gatheriug power: for it is because these plants are 
able to fix and use the free nitrogen of the air that they are of 
such benefit in rotation and in reviving poor and exhausted 
land. The immense yields of wheat following alfalfa or clover 
are easily understood when it is realized that there has actually 
been added to the soil a certain definite amount of nitrogen 
in such form that the wheat can be benefited by it. Such 
efficient users of the atmospheric uitrogen arc clover and peas 
and similar crops that they can actually live and thrive in 
a soil that has not the first trace of combined nitrogen 
within it. If quartz sand be ignited to red hoat, thus 
burning out all the nitrates, and then be planted with 
pea9 or beans, it is possible to bring these plants to full 
maturity without in any way allowing a paiticle of fixed 
nitrogen to find its way into the soil. On the other hand, 
wheat or potatos, or crops not legumes, will die as soon as the 
small amount of nitrogen available from the seed is exhausted. 
What is the reason for this ? It can not be merely a diffei*ence 
in the length or extent of the root system, because plants 
flourish where it is certain there are no available nitrates 
whatever. For a long time the presence of certain peculiar 
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nodules or tubercles upon the legumes has been noted and 
speculated upon. These formations are always present upon 
the roots of leguminous plants grown under proper conditions, 
and may vary in size from that of the smallest pin head, in 
some clovers, to a cluster as large as a potato, as in the case of 
the inoculated roots of a velvet bean plant. They have been 
thought to be due to the bites of worms and insects, or to be 
caused by conditions of the soil and venous abnormal climatic 
effects, and only within very recent years lias it been learned 
that these formations are due to the presence of innumerable 
bacteria, and that unless these tubercle-producing bacteria 
exist, the plant is no more able to use the nitrogen from the 
air than wheat or any of the other crops which do not have 
such nodules on their roots. 

MICROSCOPIC' APPEARANCE OP TUBERCLES. 

If a thin erobs section of one of these tubercles be examin¬ 
ed under the microscope, it will be seen that the cells are very 
much larger than in a normal root, and that almost the entire 
contents have been replaced by masses of minute bacteria. 
These bacteria gain an entrance into the plant through the root 
hairs, and may assume shapes very different from the ordinary 
rods aud spheres that are usually found in this group. The 
appearance of branch mg forms lias led some observers to 
consider that these tubercle formers were not true bacteria, but 
belonged to some group intermediate between the bacteria and 
fungi. This is not probable, however, for there is abundant 
evidence to prove their relationship to the true bacteria, aud 
while the peculiar shapes are somewhat characteristic of the 
group, they are not exclusively of this form, many tuburcles 
having nothing but the short rods. 

Just where the nitrogen is fixed and how it is u&ed by the 
plant have been debated questions. Some have supposed that 
the presence of the bacteria in the roots simply acted as 
a stimulus, and thai the leaveH of the plant were thus able to 
take in nitrogen as a gas and to elaborate nitrates from it in 
some such way as carbon is formed from carbon dioxide. It 
seems much more probable, however, that the bacteria them¬ 
selves fix the nitrogen in the roots of the plant, and that it is 
then used as nitrates would be used from the soil. It is 
certain that these tubercle organisms can fix free nitrogen in 
cultures, and there is no reason to suppose that this power is 
lost when within the roots of a legume. Furthermore, it seems 
as though the plant actually uses the contents of these 
tubercles, for at the end of the season the tubercles are found 
to be much softer and shrunken, and are practically emptied 
of their mass of bacteria. 

It is a well-established fact, and has been shown by a num¬ 
ber of independent investigators in various parts of the country, 
that the leguminous crop which bears tubercles will exceed 
a similar crop without tubercles by from 100 to 1,000 per cent.; 
that is, a £eld of clover grown on such poor soil that it would 
only yield 200 lb. to the acre would be so invigorated by the 
presence of tubercle-forming bacteria that on exactly similar 



soil it would produce from 100 Hi. to 2,000 Jb. to tlio acre, and this 
without any coat whatever for fertilizers and with very little 
more labour. In addition to the increase of the actual weight 
of tho crop, tubercles also cause tho plants to flower and fruit 
eai lier, and tlio number of seeds produced is very much greater. 

Thus it will be aeon that it is worse thau useless to attempt 
to grow any leguminous crop without being certain of the 
piesence of tho bacteria which enable the plant to lix free 
nitrogen. It would be much bolter to fertilize heavily and 
attempt to raise some more pvoiltablo crop than to introduce 
clover or beans or some other legume for tho purpose of 
enriching the soil. It cannot ho too strongly emphasized that 
unless the tubercles are present the leguminous crop is of abso¬ 
lutely no more benefit to a soil than wheat or i>otato8. 

While these organisms are pretty generally distributed 
throughout tho earth, and it is quite possible in many parts of 
the country to grow almost any leguminous crop and secure 
these tubercles, it is also true that certain regions are practically 
devoid of the right kind of bacteria, and that unless some 
artificial means of introducing the germs be resorted to, the 
crop will be a failuio. 

ARTIFICIAL INOCULATION OF TUB SOIL. 

In the past there have been two mothods used in attempt¬ 
ing to bring about artificial inoculation. Naturally, where 
a certain leguminous crop has been grown successfully for 
a number of years, the soil will becomo filled with tubercle 
organisms, and by transporting this earth to new fields the 
organisms will thus become available for forming the nodules 
in localities where they previously had not existed. This was 
the means by which the aoy bean organisms wore brought from 
Japan, and there are very few places in this country where soy 
is now grown that did not receive their inoculation, indirectly 
at least, from the Japanese) soil. 

There are two serious objections to soil inoculations, how¬ 
ever. One is tho expense ; for it requires anywhere from 500 fl». 
to 1,500 lb. of earth per acre to produce a satisfactory growth of 
tubercles, and if this has to bo transported for a large farm, 
the cost is almost prohibitive. There is still another and more 
serious objection, however, and that is tho danger of trans¬ 
mitting plant dibeases by this method. Several of tho more 
serious diseases which attack crops are readily conveyed in the 
soil, and there are numerous eases on record where diseases of 
leguminous and other crops have been introduced into regions 
previously entirely free from them through an elTort to bring 
about soil inoculation of the tubercle-forming organism. Con¬ 
sequently, if any safer and cheaper method could be devised 
for making these germs available, it would bo most desirable. 

A few years ago ceitain German investigators put upon the 
market a product known as nitragin, which purported to be 
a pure culture of the root-tubercle organism. These cultures 
were only adapted to specific crops, for it has been held that 
each kind of leguminous plant has a special germ better adapted 
to produce tubercles upon it than any other form, and for this 
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reason it was necessary to use one organism for clover, another 
for peas, and so on. This preparation, nitragin, has been used 
with varying success abroad. Some experiments seemed to 
show that it was of the groatest value, while others were 
complete failures in demonstrating its worth. The failures so 
far outnumbered the successes, however, that its manufacture 
has been abandoned, ami it can no longer be obtained. A few 
attempts have been mado to use these cultures in this country, 
and while some very satisfactory results wore obtained, the 
number of failures was even greater than abroad, the varying 
conditions involved in transportation and the length of time 
which elapsed before the germs could be used being fatal to 
about 80 per cent, of the material imported. 

IMPROVED METHOD OP INOCULATION. 

A little more than a year ago the investigation of these 
nitrogen-fixing bacteria was begun in the Laboratory of Plant 
Physiology of the Bureau of Plaut Industry, with the hope of 
discovering some method of artificially inoculating soils which 
were devoid of the proper organisms, and of ensuring their 
producing the desired result. It was soon found that the 
method in use by the German investigator's was not adapted 
to the life of the organism; that is to say, the use of rich 
nitrogenous food material, such as dococtions of the host plant, 
was not. calculated to produce an organism which would fix 
free nitrogen from the air. It was found that, while the 
bacteria grow luxuriantly upon Buch media, they became less 
and leBS active, until eventually they lost completely this 
nitrogen-fixing power. It seemed as though the large amount 
of nitrates in the media upon which they were grown made it 
no longer necessary to draw nitrogen from the air, and conse¬ 
quently they deteriorated until they became of no more value 
than the common soil forms. It has been found, however, that 
by gradually reducing the amount of nitrogen in the culture 
medium it is possible greatly to increase the nitrogen-fixing 
power of these germs, and that by proper manipulation their 
activity may be increased* from five to ten times that which 
usually occurs in nature. Piactieal field experiments have 
shown that of two cultures, one grown on nitrogen-free media 
and the other on a medium rich in nitrates, the first will produce 
abundant tubercles, while the latter will be absolutely worth¬ 
less and fail to produce a single nodule. 

DISTRIBUTION AND METHODS OP USB OP CULTURES. 

Having secured an organism which was able to ^ fix such 
a large amount of nitrogen, it was necessary to devise some 
means of preventing this property being lost, as well as to enable 
the cultures to be distributed in sufficient quantity to be of some 
practical use. It is now known that the bacteria when grown 
upon nitrogen-free media will retain their high activity if they 
are carefully dried out and then revived in a liquid medium at 
the end of varying lengths of time. By using some absorbent 
which will soak up millions of the tubercle-forming organisms 
and then by allowing these cultures to become dry, the bacteria 
can be sent to any part of the United States, or the world for 
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that matter, aud yet arrive in perfect condition. Of course, it 
is nece&saiy to revive the dry germs by immersion in water, 
and with the addition of certain nutrient salts the original 
number of bacteria is greatly increased if allowed to stand for 
a short time. Frequently twenty-four h,ours are sufficient 
to cause the water iu a pail to turn milky white with the 
number of organisms formed in that time. Thus, by sending 
out a dry culture, similar to a yeast cake and no largor in size, 
the original number of nitrogen-fixing bacteria may be 
multiplied sufficiently to inoculate at least an acre of land. 
The amount of material thus obtained is limited only by the 
quantity of the nutrient water solution used in increasing the 
germs. It is evident, therefore, that the cost of inoculating 
land is very small. The principal cost is in obtaining the 
organisms, but the methods perfected by the Department of 
Agriculture now make it possible to produce those at a com¬ 
paratively small cost. Special facilities for increasing the culture 
on a large scale are being provided. 

The way in which this liquid culture may be introduced 
into the soil varies somewhat with the character of the seed to 
be used and the area of the field to bo treated. With large 
seed it is often more convenient simply to soak them in the 
fluid aud then, after they arc sufficiently dry, to sow them in 
the ordinary way. In other coses it is frequently more 
feasible to introduce the liquid culture directly into the soil. 
This may be done by spraying, or perhaps a simpler method 
is to mix the culture thoroughly with a wagon-load of earth and 
then to distribute and harrow this in just as a fertilizer would be 
handled. Inoculations of this character have been tiied on 
a large scale in practical field experiments, and the results have 
been so satisfactory that the Department of Agriculture will 
probably soon be able to begin the introduction of cultures into 
such localities as are now deficient in tubercle-forming germs. 
It should be borne in mind that such inoculations are usually not 
necessary in soil that is already producing tubercles. While 
the introduction of fresh organisms will generally considerably 
increase the number of nodules, the effect upon the crop is not 
appreciable, and it is hardly worth the expenditure of time 
and labour necessary to make the inoculation. Wherever 
legumes that fail to produce tubercles are being grown, 
however, or in those localities where the soil is so poor that 
legumes will not grow and because of the lack of the proper 
organisms they can not make a start, every effort should be 
made to get the bacteria into the soil. 

The following notes, containing more recent information 
on this important subject, appeared in the seventh and eighth 
Annual Reports of the United States Secretary of Agriculture, 
the former of which was published in the Yearbook of the U. S. 
Department of Agriculture for 1908:— 

The fact that leguminous crops, like peas and clover, can 
obtain nitrogen directly from the atmosphere when certain 
bacteria are present on the roots has been known for a long 
time, and many attempts have been made to cultivate and use 
these bacteria in agricultural practice, Attention has been 
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called in past reports to the progress the Department has made 
in investigating this problem. At the time of the last report 
the reason for the failure of former* work from a practical 
standpoint, both in America and in Europe, had been determined, 
and a now, m tuple, cheap, and thoroughly satisfactory method 
of cultivating, distributing, and using these nitrogen-gathering 
organisms for all impoi taut crop? had been perfected. During 
the past season the value of these bacteria has been 
demonstrated in extensive field tests. Good stands of clover 
and alfalfa, vetch, cow peas, etc., have been secured iu soils 
where, without tlio bacteria, these cropy were a failure. The 
field work also demonstrated that soil inoculation and seed 
inoculation are equally valuable, so that either method may be 
used according to convenience. As a result of these experi¬ 
ments, the Department is now prepared to furnish, in reasonable 
quantity, organisms for all the principal leguminous crops. 
Patents have been applied for, covering all the processes used, in 
order to make them secure for general public use. To enlarge 
the scope of this work and to carry on the necessary field 
demonstrations, an increaHe in the funds of the plant 
physiological and pathological investigations has been included 
in the estimates. 

Extensive practical tests were made the past season with 
nitrogen bacteria for use in connexion with the leguminous 
crops. Results have been even more successful than was 
anticipated. The several strains of bacteria sent out from the 
Department have proved very valuable eveu on soils containing 
the uncultivated organism in abundance The material for 
iuoculating an acre of soil costs the Department about 1 cent 
per acre and the farmers scarcely anything to apply it. The 
demand for the organism is constantly increasing. 


CHEMICAL NOTES ON ‘BASTABD’ LOGWOOD.* 

The following notch, by Messrs. Benjamin 0. Gruenberg and 
William J. Gies, wero reproduced in the November issue of the 
Bulletin of the Department of Agriculture , Jamaica, from the 
Bulletin of the Torreg Bota^iicat Club of July 1904 

During the paBt few years the growers of logwood in 
Jamaica have been greatly disturbed by an apparent iucrease 
on their propei ties of an unmerchantable variety of the plant 
known as c bastard * logwood, t The exportation of this wood 
along with real logwood has served to condemn all the logwood 
from the districts which have shipped it.J 


J From the New York Botanical Garden, New York* Some of the 
chemical work was done in the laboratory of physiological chemistry of 
Columbia University. 

f Fawcett: Bulletin of the Botanical Department, Jamaica, 1898, p. 170. 
j Clipping from a Kingston, Jamaica, newspaper, sent to Dr. D. T. 
MacDougal by Mr. William Fawcett (September 1901). 
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* Bastard * logwood differs from tlie geuuine varieties, from 
the dyer’s standpoint, in yielding little or no hematoxylin, but 
instead a yellowibh-qreeu pigment which is of no value aud 
which, when admixed with the* commercial extinct, 1 educes 
the characteristic tinctorial piopcities of llie lattei. ('hips of 
the 4 bastard logwood present a yellow, pale-pink, while, or 
even chocolate-coloured surface instead of the dark-red or deep- 
purple, bronze-tinted colour of the host Jamaican or Mexican 
logwoods of commerce. There appears to be considerable 
uncertainty, even when the trees are cut down, as to whether 
the tree is really a * mulatto ’ ( fc bastard ’) tree or not. What is 
known as a ‘mulatto’ tree is frequently dark enough when 
first cut to lead one to believe that it is a good red-wood tree, 
but instead of darkening with age as all the good wood does, it 
remains the same colour or becomes lighter rather than daiker. 
The £ bastard * tree seenio to be perfectly dry, and even when 
the chips are soaked for a long time in water, they give out no 
dye.* 

Various theories have been advanced to explain the appar¬ 
ent increase in the 4 bastard * logwood in Jamaica. Professor 
F. S. Earle, after a thorough study of the situation in Jamaica, 
came to the following conclusions: -t 

1. ‘Logwood is a variable plant showing marked differences 
in form, colour, and texture of leaf; time of blooming; form 
and extent of ribs on the trunk ; colour of bark, and especially 
in the colour and dye-producing quality of the heart-wood. 
Four well-marked vaiieties aie said to bo recognized in 
Honduras and three are usually recognized in Jamaica, but 
there are many other intermediate forms. 

2. 4 ‘'Bastard ” wood is not the result of disease or of any 
lack of vigour. The trees producing it are perfectly lioaltby 
and normal. 

8.‘It is not the result of soil or climatic conditions, since 
“bastard” and normal treo.s are found growing side by side 
under absolutely identical conditions. 

4. ‘It is not the result of immaturity. Aged trees may 
produce “bastard” wood, whilo in normal trees the heart-wood, 
as soon as formed, contains a good percentage of hematoxylin. 
These facts seem to point to heredity as the probable cause of 
the trouble. That is, that certain treeB produce only 44 bastard ” 
wood because they grow from the seed of a 44 bastard” tree; or, 
in other words, that 44 bastard” logwood represents a variety of 
Hciematoxylon campechUtnuvi that normally produces little or 
no hematoxylin, just as one Honduras variety has smaller, 
shorter, thinner aud lighter-coloured leaves.’ 

Some time before Professor Earle made hib investigations 
in Jamaica, we began, at Dr. Mac Dougal’s suggestion, a com¬ 
parative study of logwoods from that island, in the hopo of 


* 'VT. Cradwick: Report to the Chairman of the Experiment Station, 
Kingston, Jamaica (April t, 1902), 

. ofthf New 7oi * Botanical Garden 1: 3, 1003 ; reprinted 

in IT 'eat Indian Bulletin, Vol. IV, pp. 1-0, 
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finding definite chemical differences, other than purely tinctorial 
ones, between *icd’ logwood and the ‘bastard* variety. 
Unfortunately our work in eollnboiation Mas soon unavoidably 
interrupted. We present heie very briefly, however, such of 
our notes in this connexion as may bo of general interest. 

Elementary Composition oh* II kart-wood. 

Elcnioutary analysis of topical samples of (1) the red log¬ 
wood of commerce, (2) a ‘ bastard * variety somewhat resembling 
it, and (8) a second specimen of the ‘ bastard ’ type yielding 
hardly any pigment to water, gave the following results:— 


Table I.- -Percentage elementary composition op substance 
DRIED TO CONSTANT WEIGHT AT 110° C.* 



(1) 'Rod’ Logwood. 

(2) ‘ Bastard’ 
(medium grade). 

(8) ‘Bastard’ 
(poorest quality). 


ct 

n 

Ash 

ct 

H 

Ash 

ct 

H 

Ash 

1 . 

5101 



51-45 

5*83 

1-59 

51-04 

5*07 

2-08 

2. 



2-00 

51-77 


1-08 

51-85 

5*74 

1-86 

3. 

52-12 


1*71 

51-45 

6 08 

— 


5-58 

— 

Av. 

52-01 

5-84 

1-80 

51-50 

_ ! 

5-96 

1-68 

61-13 


1-94 


SUMMARY OP AVERAGES. 




0) 

(2) 

(8) 

General 
average. , 

Gai bon ... 

... * ■ 

5201 

51-50 

51-18 

61-57 | 

i 

Hydrogen 

. 

5 84 

5-90 

500 

5-82 

Ash 

.. 

1-80 

1-03 

1-94 

1-81 

Oxygen|... 

• .. * • * 

42-15 

42-48 

48-21 

42-01 


‘ Only heart-wood was employed In this work. Tills was converted into 
sawdust and only such portions as poshed through a very fine sieve were 
taken for analysis. The methods of analysis were those which are now in 
general use. 

f The figures for rartion and hydrogen are calculated (from the data of 
direct analysis) for ctHk-frrr substance. 

4. Calculated, by difference, for a*h-fne sulistance, 
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The most significant feature of these result s is t lie decreasing 
amount of carbon in the ' bustard ! wood. The differences are 
too slight to warrant any emphasis, lint uiv such ns might be 
due to a lower percentage of hematoxylin, which is a pigment 
of high carbon (and low oxygen) content. 0, h If,, O , . 

The data of the second series of analysis, given in Table II, 
show that tho wood was not decomposed in the process of 
drying to constant weight at 110 C. (first series) and that, 
therefore, the previous results wore not influenced by that 
procedure. 


Table II.—Percent ale klembntahy t omcosition of 
SUBSTANCE DRIED TO CONSTANT WEIGHT AT 20 C. 



(1) 

(2) 

0. 

H. 

HjO. 

C. 

II. 

11,0. 

1 . 

46-00 

5-40 

7-05 

16-58 

5-28 

7 07 

2. 

46-98 

5-24 

- 

16-87 

3-15 


3. 

17-08 

5-20 

- 

16 58 

S' 15 


Average. 

46-00 

5-28 

7-05 

40-68 

5-30 

- _ 7 JL i 


General Composition ok Seedlings. 

In Table III we present the results of some analyses of 
seedlings of ‘ red ’ logwood and of the 1 bastard ’ variety. The 
outward appearance of the two kinds of seedlings at the time 
of analysis was practically the same. Likewise, the differences 
among the figures in our table for general chemical composition 
are too slight to warrant any other conclusion than that the 
seedling metabolism was, in general, essentially the same in 
both varieties. The analyses were made t\i elve months after 
the needs were planted. 
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Table III.— General (imposition op logwood seedlings.* 



Water. 

Total. 

Solid*,. 

Organic. 

Inorganic. 


Red. 

I 

PQ 

-d 

<0 

c* 

Bastard. 

Red. 

Bast&id. 

Red. 

l 

a 

« 

1 AflVPO ft. 



C89-67 

39-05 

00 

o 

«% 

CO 

36-93 

1 2*50 

302 


159 89 

— 


— 

ItjVfirfti 

— 

12-41 

— 

b 

56-27 

51-22 

13-73 

48-78 


45-94 


2-84 

* 




39-82 

84-72 


1-71 

2-82 

llTpper stem, a 

48-77 

88-34 

56-23 

01-60 


58 29 

1-88 

3-87 

1 b 


m 


65-99 


08-99 

186 

EffiE 

0 

48-68 


56-82 

54-11 

54 61 


1*71 

1-61 

'Lou er stem, a 



56-81 


55-62 

58-32 

119 

1-69 

1 5 

36-83 

82-97 

6817 

iuEm 


65-24 

1-54 

1-79 

r 

48-39 


50-01 

55‘54 

55'U 

54-14 

■ 

1-40 

Roots, a 

67-98 

61-66 


88-81 


85-39 

1*55 

2-95 

b 

65-32 


34 08 

29-42 

83-20 

27-70 

1-48 

1-72 

c 

1 

49-17 


50-88 

— 

46-87 

— 

8-90 


OONC'LISIONS PROM THE GENERAL ANALYTIC DATA. 


All of the preceding analytic results make it evident that 
the chemical differences existing among these logwoods are 
quantitatively very slight. They also make it appear probable 
that the variations in the different samples of the wood are 
chiefly variations in the chemical characteristics of the 
pigments themselves, which, as is well known, possess, as a rule, 
high tinctorial qualities even when they occur in only very 
small amounts. Our results in this connexion would also 
indicate that there are no structural differences among these 
varieties of logwood. They suggest, likewise, that even 
metabolic tendencies in these logwoods are essentially the same, 
varying only, perhaps, in the course of events which involve 
relatively slight quantities of pigment.t 


Analyse* were made by the usual drying and incineration methods. 
The portions subjected to comparative analysis were approximately of the 
same morphological location in each variety. The moat significant differences 
seem to be the slightly larger proportion of water in the 1 red * wood and the 
relatively greater quantity of solids, especially inorganic matter, in the 
* bastard ’ samples. 

1 These conclusions axe In harmony with those drawn from other stand¬ 
points by Professor Earle (quoted on p. 350). They were arrived at indepen¬ 
dently by us and were included In our report, in December 1003, to the 
Botanical Society of America before we were aware of Professor Earle’s 
deductions. Science, II. 17 ; 838, 1908, 
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Tinctorial Differences. 

The foregoing results having shown that the differences 
among these logwoods were chielly, if not solely, tinctorial, we 
next endeavoured to ascertain bho extent of the pigmentary 
variations. 

Our first experiments in this connexion were efforts to 
determine the relative tinctorial intensity of extracts of 
different samples of heart-wood sawdust made with equal 
volumes of various solvents under similar conditions of 
temperature, shaking, etc., from the same quantities of 
material dried to constant weight at 110 0.* Among the 
samples were several inferior qualities of red wood from 
dead and decaying trees. 

Table IV gives our first results in this connexion. The 
figures in that table denote the relative positions in a series of 
ten extracts—1 indicating weakest colouration, 2 the pigmenta¬ 
tion of next higher intensity, and so on to 10, showing the most 
decided tinctorial effect. 

i 

The shade of colour varied with each extractant, as would 
be expected. The following observations were made in this 
connexion on the colour of the series of extracts referred to in 
Table IV 

I, Water—slight yellowish-brown to deep reddish- 
brown. t 

II. 0*2 per cent. HOI—faint-yellow to orange. 

IIL 2*0 per cent. HOI—faint-yellow through reddish 
brown to bright red. 

IV. 0*01 per cent. KOH—chocolate colouration through¬ 
out. 

V. 0*15 per cent. KOH—deep-chocolate colouration 
throughout. 

VI. 0*5 per cent. Na t CO, —chocolate colouration 
throughout; less than in V. greater than in rv. 

VII. Saturated borax solution—faint-yellow to deep 
reddish-yellow. 

VIII. Ether—faint-yellow to orango. 

IX. Absolute alcohol—faint-yellow to red. 

X. Acetone—faint-yellow through greenish-yellow to 

yellowish-red. 

XI. Acetic ether—faint-yellow to deep reddish-yellow; 

brighter than in VII. 

XII. Chloroform—no colour in some, faint-yellow in 

others. 

XIII. Benzol—no colour in any. 


* Drying occurred rapidly and seemed to have no transforming eilfect on 
the dust. This tact was noted before in another connexion <p. 252). 

t*The colouration intensities are indicated progressively from 1 to 10 (see 
table IT). Individual exceptions aw not referred to« 
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Table IV. 

Relative pigmentation op various kinds op logwood. 


Extroctaut. 

A* 

B 

C 

Dt! 

E 

P 

G 

H 

I 

J 

I. Water . 

1 

2 

3 


4 

0 

7 

5 

8 

1 

II. 0 2 per cent. UC1... 

1 

2 

5 

7 

G 

8 

4 


9 

8 

III. 2‘0 per cent. HOI. .. 

1 

2 

4 

3 

5 

6 

7 

8 

0 


IV. 0*01 per cent. KOH. 

1 

2 

4 

3 

5 

D 

7 

8 

0 


V. 0*15 per cent. KOH. 

2 

4 

1 

3 

5 

7 

6 

8 

0 


VI. 0*5 per cent. 

Na, CO a 

2 

2 

1 


4 

5 

7 

8 

0 


VIII. Ether . 


2 

5 

4 

8 

7 

0 


3 

1 


IX. Absolute alcohol .. 


2 

4 

3 

6 

5 


7 

i 

' 8 

10 

X. Acetone . 

B 

2 

4 

8 

6 


o 

7 

m 

8 

XI. Acetic ether 

H 

2 

3 

4 

0 

7 

5 

9 

8 


Average 

1-2 

2-8 

3-4 

4*0 

5-4 

0-1 

0-7 

7*6 

8-2 

0-5 


More important, however, than the variations in the shades 
of colour in the extracts was the fact, already noted, that the 
sequence of colouration intensity (in extracts made under like 
conditions in detail in each series) varied with each solvent 
(Table IV). This result not only shows that the colours of the 
woods arc not due merely to different amounts of the same 
pigment, but also proves that the pigmental y differences are 
caused either by valying proportions of at least two pigments, 
or by the samo pigment radical in more than one chemical 
condition—in combinations, it may be, of different solubilities 
and stoichiometric relationships, and of different dissociable 
tendencies. 

Relative tinctorial differences anti variations are further 


—‘ Bastard ’ (very poor). B— 1 Bastard ' (very poor). 17—Immature 
wood of varying tints. D —‘ Purple ’ (from tree on extremely poor marly 
bank; tree mature, but dead in nearly all parts, including the roots). E— 
Immature wood ot varying tints. F Bastard * (medium grade). G—Red 
(taproot of nearly dead tree). H Red (tree over ripe ; wood bored by ants). 
/— Red (tram roots ol dead breeh J -Red (best grade). 

t This sample contained several pigments. One of these was purplish 
and quite unlike any in the other samples. The pigment was especially 
soluble hi water. It was not ordinary hematoxylin. 
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shown iu the following fcatuple data, which indicate the 
quantity of water in c.c. added to 10 c.c. of 0-5 per cent. Na, CO, 
extract (Table IV) in order to make the tinctorial intensity 
approximately the same throughout the series.* 

Takj.b V. 


Sample of 
logwood. 

Water 

added. 

Sample of 
logwood. 

Water 

added. 

A 


C 


B 


1 m 


P 

5'5 „ 

h 

io-o „ 

K 

7‘1 „ 

j i 

12-2 „ 

1 G 

7-J „ 

j 

17-8 „ 


The letters correspond to those in Table IV. 

The tinctorial sequence after the above dilution is different 
from what it was before dilution, as may be seen from the 
following summary, 

Table VI. 



1 

2 

8 

1 

5 

0 

— 

Before dilution 
(Table IV). ! 

0 

A 

B 

E 

F 

1 ) 

1 

After dilution 
(Table V). 

i 

A 

B 

E 

K 

U 

f 


ti 


D 


II 

H 


10 


The above facts are in further harmony with the foregoing 
conclusions regarding cause of colouration, effects, and relative 
differences. 

Dilute aqueous extracts of two samples of red logwood and 
of one medium-grade ‘bastard’ wood all showed a similar 
yellow colour by transmitted light. The shades of colour did 


‘Dilution ot D with an equal volume ot water furnished the bases of 
colouration or the comparative observations. 

t This colour was of the same Intensity as the lest, bul not the same 
shade See foot-note above. 

? A similar change In sequence of tinctorial intensity aftei dilution was 
also noted in other extracts. 
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not differ noticeably except in degree. In stronger extracts of 
equal concentration the Arab two appeared more reddish. 

Treatment with alkalies, volatile and non-volatile, turned 
the colour of the red logwood extracts to a blood-red passing 
into purple, whereas in the bastard extract the shade of yellow 
was merely deepened, passing into the dull-brown colour of 
faded oak leaves. Dilute and concentrated mineral acids 
turned the yellow of the dilute aqueous extracts of the red 
wood into a colour ranging from orange to bright-red. In the 
bastard ’ extract no such change was perceptible. 

These difierencco in the behaviour of the two sets of 
aqueous extracts toward acids and alkalies correspond to the 
differences between the reactions exhibited toward the same 
reagents by a freshly prepared solution of the commercial 
• extract of logwood,* and a solution four weeks old that had 
faded to a straw-yellow. 

The chemical alterations undergone by the aqueous 
solution of the commercial extract are accompanied by such 
a decided change in colour and in chemical properties that from 
a comparative study of such extracts we expected to learn 
something definite regarding tho actual differences between the 
pigments in the heart-wood of 1 red * logwood and in that of the 
bastard variety. We were unable, however, to do so. 

Experiments were started to determine, if possible, the 
relations of light and of air to the discolouration of solutions of 
logwood extract*. In a few weeks all the preparations had 
been attacked by growths of Penicillium, Rhizojms, and other 
fungi. After filtration the solutions showed no appreciable 
differences in shade or colour. But on diluting these filtered 
solutions with two parts of water and eventually with eight 
parts, differences were readily observed. 

The solutions which had been in the light showed no 
change in colour, whereas those kept iu the dark had become 
distinctly yellow. The extracts to which the air had free 
access manifested the greatest changes. 

Solid Mattkr in Logwood Extracts. 

We desired to ascertain, in comparative determinations, 
tho quantities of solid matter in aqueous extracts of the various 
logwoods under investigation. The absolute amount of solid 
substance in 100 c.c. of the extract was always small—less than 
0 02 gram. In the drying process slight decomposition seemed 
to result and perfectly constant weights could be obtained 
only after a long time. Although the absolute changes in 
weight were only very small, the proportionate variations in 
quantities so slight were quite large. For these reasons no 
comparative observations weie attempted in this connexion. 
The use of very large volumes of extract, to reduce the 
comparative effects of the variations referred to, was 
impracticable. 

The general question of the physiology or chemistry of 
pigment-formation in the heart-wood was not approached at all, 
uor were the histological characters of the varieties compared^ 
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There can be no doubt that ‘babtanl 1 logwood is, a s 
Professor Earle also concludes (sec p. 250), a distinct variety or 
subspecies of Haematavylon campechiatmm , notwithstanding 
the slight morphological differences that distinguish it from 
the ‘ red * logwood and ‘ bluo ’ logwood. 

That there arc species which arc not at all distinguishable 
from one another externally, but which vary in their 
physiological properties, is a recognized fact,* and the 4 bastard 1 
logwood may simply be a now example of the same phenomenon. 
A parallel case would seem to be furnished by the black locust 
(Bobinia pseudacacia ), the wood of which is described by 
Sargentt as being ‘ reddish, greenish-yellow or white, according 
to locality but the yellow and white varieties occur bide by 
aide in at least one locality. 

Summary. 

1. The most significant fact shown by elementary analysis 
of the heart-wood of typical specimens of logwood was the 
lower carbon content of the poorer wood, which may be due to 
lower pigment content, hematoxylin being a compound contain¬ 
ing nearly twice as much carbon as oxygen. 

2. No morphological differences are discorniblo between 
red logwood and ‘bastard 1 logwood in the young seedlings. 

8. Analyses of the various seedlings agreed too closely to 
warrant any conclusion but that tho metabolism of the 
seedlings was essentially alike in the two varieties. 

4. The chemical differences between red logwood and 
‘bastard* logwood are very slight-, and are probably due to 
differences in amount of pigment, 

5. Extractions with various solvents gave solutions of 
different colours, and also of varying orders of intensity in tho 
several series, indicating the presence of at least two pigments 
in varying proportions, or a pigment radical in different 
combinations. 

tt. This was confirmed by the fact that tho order of 
colouration intensity of a series of extracts was altered by 
diluting with water. 

7. Aqueous extracts of the two varieties of logwood gave 
different reactions to acids, alkalies, and other reagents. The 
differences are parallel to those between a fresh aqueous 
solution of commercial logwood ‘ extract 1 and the same 
solution after it had become discoloured on long standing. 

8 , Attempts to determine the conditions of the diseoloura- 
tions of solutions of commercial ‘extract* failed to yield 
definite results, but indicated, in general, that darkness and 
air are favourable to the change. 


* DeVries : Mutctitonstheorie, 1: 122. 1901. 

+ Sargent: Catalogue of the Forest Trees of North America, 15. Washing¬ 
ton, 1K80. * 
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SUGAR-CANE CULTIVATION IN HAWAII. 

In view of the largo yields of sugar-cane that, arc 
commonly obtained in the Hawaiian Island*, it considered 
tliat planters in the Wo^t Indies might usefully l>e put into 
possession of information with regard to the sugar industry in 
Hawaii. The following extracts have, for this purpose, been 
carefully selected, principally from reports of Committees of 
the Hawaiian Sugar Planters* Association published in the 
fluicaiian Planter*' Monthly , the official publication of the 
Association 

The cultivation of sugar-cane and the manufacture of 
sugar, says a Penang planter, is without doubt more carefully 
studied and carried on in a systematic manner in the Hawaiian 
Islands than in any other part of the world. 

The irrigated lowlands produce the largest crop**, for the 
simple reason that by tho regularity of the application of 
water the growth of the cane is a sturdy one and never suffer* 
fiom dry Hpells. Good crops in the Hawaiian Islands produce 
about 120,000 lb. of cane, or 18,000 11>. of sugar per acre. 

Most of the flourishing plantations previous to the annexa¬ 
tion of the islands by tho United Staten of America, which 
brought about a considerable rise in the price of labour, 
produced sugar for less than $35*00 gold per ton. Labour at that 
time co-t about 50c. per day, while at this time it is about 
$1*00 gold, with a tendency to rise. 

The analyses of the soil, and the application of proper 
fertilizers have, for tho past few years been a matter of great 
advancement in the sugar industry. 

Soil that would, without fertilizer-., produce 4 or 5 tons of 
sugar per acre, will, with the application of suitable fertilizers, 
produce about double the outturn. 

No expense or trouble is spared in having the soil analysed 
by experts, to And out what particular fertilizer would be most 
suitable, and what sort of cane would be likely to thrive best. 

Seed is freely exchanged between the planters on the 
different islands. The theory of fertilizing is that it is 
necessary to put back into tho soil just what the cane takes 
out of it, and iu that way always keeping the soil up to par. 
(NairauVui Planter*' Monthly, July L902.) 

PLANTING AND CULTIVATION. 

BREAKING AND PLOUGHING. 

The methods of breaking up or tilling the soil for seed-bed 
are varied, depending on locality and depth of soil. On Oahu 
Maui, and Kauai steam-ploughs are chiefly used, but only a few 
sets on Hawaii, as that island has only a limited area of land 
adapted for steam-ploughing. The capacity of steam-ploughs 
ranges from 10 to 15 acres per day ploughing a depth of 1 foot to 
2 feet according to requirements. In districts with light soils 
where animals are used for ploughing the old style of 
hand-plough is fast being replaced by the latest design of 
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* Sulky’ and 4 Disc’ ploughs. In tlio ITilo district most/ of the 
round ploughing was formerly done by light wheel walking 
ploughs drawn by three animals, cutting a furrow of from 12 to 
10 inches, about 9 inches deep, and ploughing about 1] acres 
a day. The 4 Disc' plough has now become the favourite and 
a, number of planter* use it exclusively, claiming better results 
from the more complete pulverizing of the soil, and especially 
from its adaptability to throw any extra depth of furrow or 
subsoil directly on the surface with increase of exposure to 
atmospheric* influences. Several designs of harrow are now in 
use for the tilth of our soils before Put rowing, but the ‘Spike 1 
or ‘ Drag* harrow in more generally used than any other. 

PVRROWINU. 

The land is fun owed on an average about .1 feet apart, and 
the depth of the furrow depends on thenmount of surface soil or 
vegetable mould. Some furrow-ploughs are entirely too heavy 
and clumsy, aud could bo greatly reduced and improved. The 
handles of the ordinary furrow-plough are too high and too 
short. A change in a furrow-plough came under our notice 
this year that had been reduced in weight 190 lb., the handles 
made longor, and, instead of fastening them on end of beam, 
were lowered by placing thorn in tho body of the plough, and 
so giving to the operator more purchase) over the plough. 
There ib jiiHt as much economy in having manual labour and 
mule-power in the fields as steam in the mill. 

Various implements are in use to loosen up the seed-bed. 
after the furrow-plough, viz., snb-soilor, small-plough, small- 
harrow, or cultivator. Tho Hilo Sugar Company use two 
sections of a btubble-diggor to revolve in the bottom of the 
furrow, fitted on a small frame with handles, and drawn by one 
animal, the implement stirring up tlio bottom of the' furrow to 
a depth of 0 inches. At Onomea there is another device for this 
work ; two small sub-soilcr discs, of about 14 inches diameter, are 
attached, face inwards, to a small sub-soiler and drawn after the 
furrow-ploughs, thereby widening the furrow and leaving an 
excellent bed for sced-cano. (Ibid., December 1902.) 

PLOUUEIINU. 

Now, with respect to the depth at which they plough, 
when you are discussing Hawaii and the planting of sugar in 
those islands you have to take into consideration that there 
aTe two distinct classes of planters on tho inlands; one class 
on the windward side, where there is an abundance of rain, 
(sometimes too much); the other on the leeward side of the 
island, where they have no rain, and consequently irrigate. 
The two customs of iDlanting, preparation of soil, etc., are 
therefore entirely different. On the windward side they plant 
similar to us in Louisiana; they prepare the lands with ploughs 
and they have rows unifoimly 5 feet wide all over the island. 
I found the rows nowhere wider than this. It seems by 
universal. consent they have come to this width. On the 
leeward side of the island I had the good fortune to see th* 3 *™ 
plough. They break the land with steam ploughs—five-gang 
ploughs. The one I saw was running 8 feet deep—a tremendous ^ 
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depth. They were ploughing and breakiug the soil, pulver- 
iziug it very finely. I will have to say, however, in order that 
you may appreciate this face, that their lands are volcanic, 
and do not possess that plasticity that ours do. In other 
words, you can get a very good idea of their soils if you will 
take our ordinary brack-bats and pulverize them. It is well 
known that when you take pulverized bricks and analyse 
them, they have lost their plastic properties; they never run 
together. Therefore, their soils being volcanic, emitted in the 
melted condition, disintegrate either naturally, through the 
ordinary methods of watering or through some agent which 
I need not stop to explain here, which is emitted along with the 
rock. The^o soils disintegrate and form a powder very similar to 
pulverized brick-bats, and therefore do nob run together at 
all—do not break up into lumps, but pulverize prettily. Having 
ploughed in this way, they lay the rows along the lines of 
levels. Contrary to public opinion hero, or away from the 
island, the sugar lands in Hawaii are by no means level. They 
roll very rapidly from the sea-coast upwards. Now, they lay 
off rows, 5 foot apart, and use a double-decked mould-board 
plough, drawn by eight mules. They lay the rows off 5 t^ets 
apart and they go 30 to 32 inches deep—they plant cane this 
depth, lining the topn of the cane, which is planted in one 
continuous row of tops. As soon as they are planted, a little 
stream of water is turned on the cane, and right behind come 
Chinese with hoes, who draw a little dirt about 2 or 3 
inches over the cane, aud in six days the cane came up 
making a good stand. T saw that accomplished while 1 was 
there. That is the method of preparing tne land. Irrigation 
is continued, and after eicli irrigation the hoe follows aud 
draws a little dirt over the cane. Water is one of the great 
troubles they have over there; hence they have to be very 
economical in its use. They irrigate with a stream of water, 
at each irrigation, which you would laugh at here. It is a little 
trickling stream— a small rivulet trickling down the centre of 
the mwH, The Chinese come immediately behind it and draw 
the dirt over it in order to conserve the moisture. As fast as 
one row is laid, tlip water run-, immediately after it. That 
is the method of preparation for planting on the leeward side. 
On the windward side, tney do os we do. They put the cano 
in slight ridge*. I may nNo remark just here, that that soil 
is perfectly porous aud that the rains falling upon it from the 
mountain side penetrate it immediately—it goes right down. 
(Professor StubbV description of cane planting in Hawaii: 
Ibid., December 1000.) 

In this territory we have localities which suffer periodi¬ 
cally from droughts, and plantations which receive rain 
to spare. We have high temperatures and the reverse. 
We have lands that are extremely rocky; others without 
a stone on them. We have flat plains in one place and lands 
crossed by gulches, varying in depth from 20 feet to 1,000 feet. 
We have windy districts and districts with no wind. We have 
rich soils and poor soilR, deep soils and shallow soils. In fact, 
we have every tropical cane-growing condition to labour under. 
Thus Mr. A. Moore, of Kilauea, in a letter to your Committee 
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practically voiced the experience of all the managers of Hawaii 
w r lieu lie said: ‘ Much plantation has its own conditions to 
govern its work, the maimer of doing it and its cost.’ 

Yonr Committee forwarded fifty-two circulars to the 
plantations of this territory and received thirty-six replies; nine¬ 
teen of these were from irrigated plantations, and seventeen 
from non-iirigated plantations, classified as follows : 

From Irrigated Plantations. From Noil-irrigated Plantations. 
6 on island of Oahu 10 on island of Hawaii 

4 „ „ „ Maui 1 „ „ Maui 

i) „ „ Kauai 

Total 19. Total 17. 

PltKPAltATlON OF TIIK SOIL. 

This may he briefly summarized by the statement that the 
general practice is to plough as deep as possible, either loosen¬ 
ing the subsoil below or wit hunt turning up much of it. Where 
lands are locky or difficult to handle otherwise, the 14-inch 
breaker is generally u'-ed : where the lands are not so hilly, the 
disc plough is in general use; and where Helds are broad and fairly 
flat, as in the middle portion of Hamakua, the western end of 
Kohala, and on inigated plantations, steam-ploughing imple¬ 
ments of ‘Fowler* make have been found the most profitable. 
Briefly summarized, the results from thirty-six leplies to 
circulars received are as follow*: - 

20 plantations use steam implements 
5 plantations use breakers principally 

11 plantations use disc ploughs with .subsoil attach¬ 
ment pi inci pally 


Total 8tt. 

Your Committee refeis you to a very valuable communica¬ 
tion from Mr. Jno. M. Horner, of Hamakua. which is appended 
to this report on tlic advantages of the * di w c ’ plough. From 
data leceivcd from different managers, the ‘Secretary* disc 
plough is uw<l in Hilo and Kohala, and the 4 Vcuicia' disc plough 
in Hamnqun. The main thing to be noticed is the application 
of the 'disc* in annual ploughing, wherever practicable, instead 
of the old-fashioned mould heal'd. It lightens the drought and 
breaks up the soil better. Will someone Hay why the 4 disc * 
principle cannot be carried out in our Bteam-plougking 
implements in place of the old-fashioned mould-board ? Ten or 
twelve years ago there was not a single disc plough in Hawaii; 
now they are being used wherever circumstances permit, and it 
would appeal* that if the principle is the same the adoption of 
the * disc * in steam implements on lands free from rocks is 
merely a question of strength and material. At any rate, the 
question is worth looking mto. On the plantations of Waialua,. 
Oahu, and Ewa there has been introduced a large implement 
used in second ploughing called the 6 Oliver * plough. This is 
n 80 -inch plough attached to the 6 Fowler ’ steam apparatus. 
Where the soil iB deep and free from stones, this docs excellent 
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work, reaching to a depth of from 2K to 30 inches. This sort pf 
second ploughing is oxpeusive. A *et of 20 horse-poivor 
‘Fowler’ ploughs, with this implement, goe-> over but 5 acrps 
or so per day. At the wune time, the results obtained fully 
justify the extra cost. At Ewa, the highest yields ever 
obtained from certain Helds were those ploughed to a depth of 
30 inches with the * Oliver' plough. 

It i 1 -a striking fact that all of the plantations, where the 
nature of the land will allow, us© ‘-team-plough implements in 
the preparation of their soils. It undoubtedly costs much more 
than animal ploughing, but the soil is in so much better 
condition, and the return per acre so much euhnnced that their 
use is of great financial benefit. (Ibid., December 1903.) 

PLANTING. 

Tlie general method of planting is to place the seed in the 
fur low by hand, butt to butt, and covered to a depth of from 
2 to 3 inches. Many amusing notions still hold sway in the plant¬ 
ing henson. Some prefer tho top of the seed left uncovered to keep 
the seed alive ; others demand the »oed planted whichever way 
the wind mostly blows. In Hamakua this year, a Japanese com¬ 
pany threw up a co-operative contract on the ground that 
the seed was not planted so that it would grow the prevailing 
way of the wind. Suffice it to say, that the young plant from 
this doomed seed is as far advanced to-day us the plant fiom 
seed of supposed more favoured condition^. 

The question of cultivation by animals betw eeu the cane 
rows is still much discussed. We firmly believe thut wherever 
it is practicable, cultivation between the rows should be done 
with cultivators drawn by mule-power. A man and a mule 
with a cultivator or small plough can perform as much work 
as ten men with lioe-t Ft seems, therefore, fair to assume that 
this matter of detail should have careful attention, and 
especially at a time like the present when labour is very scarce, 
and tlie market for sugar ruling low. On nearly all un-irri- 
uated plantations tho land is freely stirred up and weed', 
controlled between tlie young cane lows by mule-power; the 
exceptions are on those plantations where stony ridges and 
other conditions make it impracticable to place animal' in the 
young crop. Homo planters still contend that using small 
ploughs in young plants is detrimental because they cut off too 
many young roots. But in rainy districts, where cultivation 
with small ploughs lias been adapted for many year-, it is now 
generally conceded that mule cultivation is most beneficial to 
young cane in that it thoroughly loosens up the eoil for the 
caue roots to spread in, and improves the condition of the soil 
by frequent exposuie to sun and atmosphere. A small plough 
of about 3 inches cut, and drawn by one animal, ih considered 
the best size for cultivation in young cane. In addition to the 
ordinary cultivator and V-shaped harrow, there is the Horner 1 
cultivator, now much in use, and especially in the Hilo district 
where needs grow in the night. The principle of this 
cultivator is different to that of the oi*dinary implements* 
According to the quantity of weeds to be handled it drags 
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them into piles about 20 or 30 feet a]>art, thereby concen¬ 
trating the weeds over a much smaller area than if 
left scattered over the entire row as happens with the 
ordinary cultivator. We might make mention of another 
labour-saving implement, and for the pin pose of this report 
we will call it the ‘ Hiller/ This is a device for throwing earth 
to the young cane. It is shaped like a snow-plough, and makes 
an excellent finish to a Hold of young cane when the growth is 
such a" about to cover the rows. Mr. Albert Ilorner (Kukaitiu) 
has been experimenting this year with a new implement for 
hilling ratoons. It consists of two 16-inch discs placed on either 
side of a goose-necked beam, and with a sub^oiler attached 
behind to loosen the narrow rim left by the discs in the centre 
of the row. The implement Is drawn by three animals, and 
operated by one man. This season Mr. Horner has hilled up 
all his ratoons with this implement, and wee in certify that it 
makes far superior work to the ordinniy method of hand- 
plough and harrow. The soil is thrown up to the cane in 
a finely pulverized condition; and also there is n saving of 
labour in that one turn of the implement in each low completes 
the operation. (Ibid., December 1002.) 

In the Hilo and Hamakna districts furrows are run, as 
a rule, from 5 feet to 0 feet apart, and in Kohala 4 feet 6 inches 
apart. In other parts of the territory the average is 5J feet. 
This last spacing applies also to irrigated plantations. Tops 
are everywhere preferred for seed, and where these cannot be 
obtained, either plant or good first ratoons are used, depend¬ 
ing in either case upon the appearance of the cane, and the 
development of the bud. Seed, in general, is cut from 8 to 
12 inches in length. The greatest difference to be noted is in 
the placing of seed canes. In one district this varies from 
‘ overlapping * to setting 8 inches apart. In general, it may be 
said that in the poorer mauka or rocky soils, w r ith heavy 
rainfalls, seed is overlapped, and that in localities of lesser 
rainfall or possibly richer .soils, seeds arc placed cither end to 
end or several inches apart, depending upon quality of seed, 
soil, and season of the year. With an early plant in the warm 
months of June and July seed is, as a rule on ii rigated planta¬ 
tions, spaced a few inches apart, (termination is thou at its 
best, and there are fewer 4 misses * which can be replanted in 
good season. But, as a rule, the later seed canes aro placed 
end to end ; or, if very late in the season, overlapped so as to 
ensure a good stand, an oven start, and to avoid icplanting. 
(Ibid., December 1003.) 

STRIPPING. 

The removing of dead leaves from the cane, generally 
called ‘stripping/ is a process in our cultivation that Is very 
essential for the proper development of a cane crop. Where 
the crop ibnot exposed to drought for a long peiiod, the bcBt 
results are usually obtaiued from cauc stripped some months 
prior to harvesting. Stripping also reduces the amount of 
destruction caused by borers, rats, and other pestb ; lessons the 
cost of cutting and allows of sending cane to the mill free form 
a eoatiug of dry leaves, which is veiy much against good 
extraction. (Ibid, December 1002.) 



265 


The pros and cons of this have probably been as mucli 
discussed in the Association os any other portion of the 
industry. On the Island of Hawaii, with not as a rule an extra 
heavy growth of cane, so that for two strippings the entire cost 
runs from $10*00 to $15*00, and because of the rainy weather, 
especially in llilo and portions of the llamnkna district, the 
managers are unanimously in favour of stripping. When, 
however, we come to consider the question from the view point 
of the irrigated concerns, whore the districts are generally 
known as ’dry/ and where the cost of stripping is much 
greater and frequently double that of Hawaii, there is not 
tho same unanimity of opinion. Seven out of sixteen irrigated 
plantations, from whom replies were received, do not strip 
their canes. The remainder advocate stripping for various 
reasons. It would appear to your Committee that where the 
expenditure for stripping per acre is as large as it is on some of 
the irrigated concerns, this matter might well he tested at the 
Experiment Station for the purpose of obtaining data on the 
subject. This test, of course, would not settle the question for 
all plantations on account of differences in local conditions, 
such as temperature, slow or quick ripening, rainfall, insect 
pests, etc. But the results certainly would provide food for 
thought and be a forerunner of tests at each plantation to 
settlo thi« important question. 

■RATOONTNG. 

In the matter of long ratooning, the great preponderance 
of opinion is, that they are as profitable as plant cane, especially 
on irrigated lands. From but eight plantations out of thirty-rix 
have we received word that ratoons are not considered as 
profitable as plant cane. On the other hand, the weight of 
evidence is against short ratoons as opposed to cutting back. 
Of course, there are conditions and circumstances where short 
ratoons become profitable. One is cited by Mr. Stodart, of the 
McBryde Sugar Company, where 560 acres yielded 4*44 tons 
sugar per acre, which was probably exceptional. Of these 
conditions, each manager can be the one to judge. 


Tho matter of hilling up irrigated ratoons is in general 
favour on Kauni and Maui. At an average givon cost of from 
$1*00 to $6*00 per acre, the estimated returns are from J ton 
to 1 1 tons of sugar per acre. This is a large rotum for a small 
expense. This operation is not yet practised to any extent on 
Oahu except at one plantation. Experiments are being made 
at one other. The operation consists in ploughing deeply and 
loosening soil between the furrows with a 10-inch plough pulled 
by two mules, hitched tandem, and followed by the spreading 
of the loose, ploughed earth against the canes by means of 
a V-sliaped machine; the ratoon canes are thus on the hilled 
portiou and water is applied in the hollow space between the 
cane rows. It would appear to your Committee that where the 
atoon furrows are shallow, hilling up is an excellent method 
o adopt, but that where the furrows are deep, the advantages 
are not so manifest. In an experiment, carried out at Ewa 



with cane 2 feet high, a large portion of the stalk was buried, 
owing to the depbli of tin* furrow. Tliii cxpei imcnb, however, 
will not be completed until the cane is ground and results 
known. 

IMIMiKMKNTS AND C'PLTIV VTION. 

The goneial practice 4 is to use cultivator and horse plough 
in the Hilo district, and, oil account of excessive rainfall, to fill 
in furrows and to hill up plant canes as fnsf as ciicunisfances 
permit. In those district* of lessor rainfall and occasional 
diought, such as Ivohala and the western portion of Hanmkua, 
tlie general practice is the ie\erso of that in llilo. On this 
subject Mr Forbes, of Ivukuihacle, writes as follows: "l)o not 
believe in tilling in plant furrows, for just as much as we fill in, 
that luuchmoie we have to hill up on ratoons. Then, when 
the evil day of drought comes, those canes which are i noted high 
are the fir^t to suffer, as the 4 hilled up part diies quicker than 
if, say, moderately level. Natmally, when hilled up there are 
surface roots encouraged by the soil being forced around the 
stem.’ In ratooning on plantations not in iguted, the endeavour 
is to plough as deeply as possibly between the cane rows, using 
either the Venieia disc ratoon plough or one of the ordinary 
make, in order thoroughly to loosen up the soil. No special 
implement or set of implements is used in all cases in ratoon 
cultivation, ow ing to differences in local conditions. Whore, 
however, the soil is freo from rock*, Horner's cultivator is 
spoken of highly as a tool for freeing the land of weeds at low r 
cost. (Ibid., December 1903.) 

MANURING. 

In intensive agriculture, such as is practised on these 
islands in the growing of sugar-cane, the question of fertiliza¬ 
tion must needs be a very important one. Owing to the wide 
diversity of conditions with regaid to climate and soil which 
characteiize the sugar lands of Ibis territory, it becomes mani¬ 
fest that the subject of fertilization is one which must be 
worked out in large measure for each individual plantation. 
Not only must the needs of the crop be taken into consideration 
and weighed with relation to the quantity of plant foods stored 
up in the soil, but the forms in which I he vaiious fertilizing 
ingredients must be added to the soil to render the best son See 
constitute a subject of equal importance. 

The financial loss which may accrue from the improper use 
of fertilizers does not merely include money expended on ferti¬ 
lizers which do not give increased yields of sugar per acre, but 
added to such amount is the cost of labour in applying such 
material to the soil. Again, in the utilization of the waste 
products of the mill and stables, which would otherwise be 
discarded, the loss involved would be the resulting difference in 
yields following the rational and irrational application of such 
material. That fertilizers pay, and pay well, when judiciously 
applied, has long been demonstrated on these islands and much 
has been written on the subject and presented in former report**, 
In this report it is our desire to give an idea of the amounts 
and commercial value of fertilizers applied during the growth 
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of a crop, and to indicate in a measure some of the ways in 
which a part of the money so expended might not he in 
the most full accordance with economy. 

The data received from plantation managers have yielded 
the following approximate Kguios 

The amounts of purchased mixed feitili/er applied per 
aero vaned from 1001b. to J ,700 lb. 

The variation in tlie potash content of this material was 
from 4 to 21 per cent.: phosphoric acid, 3] to 131 percent.: 
nitrogen, 1'J to U percent. 

The twin age amount of mixed fertilizer applied w ns S50 lb. 
per acre: and of nitrate of soda, 151) lb. 

The eiop of 1002 Avas harvested from appioxiniatelv 70.000 
acres. 

The mixed fertilize! used for the crop approximated 1)3.575 
tons. 

The nitrate of soda used for the crop approximated O.280 
tons. 

The average formula of the mixed fertilizei was 0 pci cent, 
nitrogen, 8 per cent, phosphoric acid, and 0 per cent, potash. 

Nitrogen in mixed fertilizers applied . .. 2,014 tons. 

Phosphoric acid „ „ ., .... 2,095 „ 

Potasli „ „ „ .... 3,200 ,, 

Nitrogen in nitiate of soda. ... 942 „ 

The value of these elements would be \ery much as 
follows- 

Nitrogen in mixed fertilizer.$001,200 

Phosphoric acid „ 215,000 

Potash „ „ „ 312,550 


Total value of mixqd fertilizer . . . $1,132,350 

Nitrogen in nitrate of M>da . 282.000 


Total.$1,114,950 

in addition to the amount of mixed fertilizer and nitrate 
of soda applied, about 1,500 tons of tankage, 800 tons of ground 
coral, and 2,000 tons of bono meal were used. The value of this 
largo quantity of fertilizing material, together with the cost of 
mixing, bagging, freight, and manufacturer's profit would 
probably bring the total cost to about $1,700,000. 

It is seen that the value of the element nitrogen in mixed 
fertilizers applied during the past crop was greater than that 
of the other elements combined, being $604,200 against $528,150, 
the total value of potash and phosphoric acid used. Unfor¬ 
tunately the most expensive of the fertilizing elements is the 
one which, under certain conditions, is most liable to waste. 
(Ibid., December 1902.) 
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P0TA8II. 

"With respect to potash, the tendency lias been to increase 
the percentage of this element in mixed fertilizers during the 
last couple of years, and favourable results following smell 
change are reported from a number of plantations. Mr. Pullar, 
of the Committee, writes: ‘We have increased tho potash 
content the past two years with good results and it ought to 
be higher yet, I think.* The sugar-cane is a ^voat potash 
feeder, a fact which lias been amply demonstrated by the 
chemical analysis of its ash. The average amount of potash 
used per ton of sugar grown with iifteen varieties of cane at 
the iiixperiraeut Station was 150 lb. The combined weight of 
the other so-called vital elements, nitrogen, phosphoric acid, 
and lime, takou up by the enno averaged 101 lt>. per ton of 
sugar. Of the three varieties of cane, Lahaina, Hose Bamboo, 
and Yellow Caledonia, which are nio«-t commonly grown on 
these islands, the avorage amount of potash taken up per ton 
of sugar produced was found lo be 111*0 lb. Of this amount 
about one-third would go to the cane stalk and two-thirds to 
the leaf, a difference in requirements which is a most fortunate 
circumstance, for through ploughing into the soil or burning 
the strippings and waste matters of the cane iicld, large 
amounts of this element are conserved for future use. Most of 
the potash applied in fertilizers for the last crop was in the 
form of sulphate, very little being used as muriate. The cost 
of the two forms is slightly in favour of the muriate, although 
under most conditions on these islands the sulphate must 
prove the more economical of the two, through its superior 
fixing qualities and its smaller depleting action on the lime of 
the soil. 

PHOSPHORIC ACID. 

While the tendency has been to increase the percentage of 
potash in mixed fertilizer*, the phosphoric acid in many cases 
lias been materially reduced. Phosphoric acid has one advan¬ 
tage over other fertilizing ingredients through its power of 
readily becoming fixed in the soil, and very little of this 
element applied in its most solublo fonn can be lost from 
the land during heavy rains or irrigation. When used in 
a soluble form in larger amounts than is required, through its 
insolubility following fixation, the excess remains in the soil to 
be drawn upon by future cropR, and the Hoii is correspondingly 
enriched as regards the material. While indiHpensable to the 
cane, it is withdrawn in smaller quantities from tho Roil than is 
the case with the other fertilizing elementfl, about 15 lb. per ton 
of sugar being the average requirement for Lahaina and Rose 
Bamboo cane at the Experiment Station. The cane and leaves 
divide the amount in almost equal proportions, so that a large 
percentage is returned to the soil after harvesting the crop. 
Unlike potash, however, the amount which is returned to the 
soil through the burning of the refuse of the field is chiefly in 
an insoluble form and does not possess any particular fertilizing 
value. Hawaiian soils as a rule stand high in phosphoric acid, 
but the element is locked up in insoluble forms. The object of 
adding phosphoric acid to the land, then, is not so mtich for 
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the purpose of increasing the total stock of this element—such 
an increase would be influitessimal— but to increase the amount 
which will be avaihtblo foi the crop. (Ibid, December 1902.) 

Circular letters containing questions iclating to fertiliza¬ 
tion were sent to the managers of the various plantations, and 
the answers received furnished some very inteiesting statistics 
and information regarding the use of fertilizing material in 
these islands. As similar data were obtained last year by the 
Fertilization Committee, it may be of interest to bring figures 
into comparison, which represent the value aud quantities of 
fertilizer used for the last two crops. 

The average quantity of mixed fertilizer applied per acre 
for the crop of 1902 was 850 lb., and for 1903, 910 lb. 

The average formula for the two year* was as follows 

1902. 1903. 

Phosphoric acid - 8 0 percent. 7*1 per cent. 

Potash 9-0 „ „ 10-1 „ 

Nitrogen 60 „ „ 6*1 „ „ 

The crop of 1903 was harvested from about 00,000 acres, 
and the total quantity of mixed fertilizer applied was approx¬ 
imately 41,000 tons. 

The amounts of nitrogen, phosphoric acid, and potash in 
this quantity of material were as follows 

Nitrogen in mixed fertilizer .. ... 2,501 tons 

Phosphoric acid „ „ . 2,911 tons 

Potanh „ „ ... 4,141 tons 

About 6,000 tons of nitrate of soda, containing approx¬ 
imately 900 tons of nitrogen, were also used. 

These large quantities of the various fertilizing ingredients 
would have values somewhat as follows 


Nitrogen in mixed fertilizer 

$730,300 

Phosphoric acid „ „ 

232,880 

Pota&h „ 

803,305 


$1,376,575 

Nitrogen in nitrate of soda 

270,000 

Total ... 

$1,040,575. 


In addition to nitrate of soda, special fertilizers such as 
limo, ground coral, fish scrap, muriate of potash, tankage, and 
a mixture of nitrate of ^oda and sulphate of ammonia were 
also applied. The value of those latter materials, together with, 
the cost of bagging, mixing of complete fertilizers, and 
tmnspoliation, would bring the total amount expended for 
fertilizers to somewhat over $2,000,000 

The large amount of capital annually expended for feitili- 
zers in these islands, together with the fact that other sugar- 
produeing countries use very dmich less fertilizing material, 
would naturally cause one to consider if the large cost of fertiliz¬ 
ation in this territory is justified by the increased returns* 
The average cost of fertilizer used per ton of sugar produced 
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would approximate $4*6), and per noic $22 20. To pay for the 
coat of Fertilization for the crop of 1008, thoie inurt lmve been 
at least a gain of 28.571 tons of sugar for the islands <>i 035 lb, 
on an average per acre. An increased production of 085 lb. per 
acre would represent n gain of about 7 percent. There is 
little data obtainable from plantations as to quantities of 
sugar produced per mat 1 with and without fertilization, 
although it would be unreasonable to suppose tin* inn ease does 
not exceed by a good margin 085 ll>. of sugar per average acre. 

The tendency oil the plantations during the past year or so 
lias been toward a reduction of phosphoric acid and an increase 
in potash : in fact, the average formula is 1 pen* cent, lower in 
phosphoric acid and 1 per cent, higher in potash for the ct op 
of 1008 than for that of 1002. With few exceptions, where 
this change has been made, good results have been obtained 

In the report of the Committee on Fertilization for last 
year the statement was made* that potash could sometimes be 
used to little advantage hi applying large amounts of the 
element to lands poor in lime. To quote from the last report, 
Mime is essential to the most advantageous uso of potash, and 
where the lime of the soil i* low it should Iw* augmented previous 
to the addition of potassic fertilizers.’ This point with refer¬ 
ence to jx)tnsh ib a very important one, as there is not only 
danger, where the lime in a field is low, of not getting full 
returns from potash applied, but also of injuiing the cane. 
This fact ib one that is often disregarded in fertilization, 
and it is doubtless capable of explaining many oi the differ¬ 
ences of opinion held by plantation managers with reference to 
the value of high potash fertilizers. When a potash salt, such 
as the muriate or sulphate, is added to the soil, dissociation 
taken place to a large extent, and more of the base- potash - 
is taken up by the cane roots than of tin* acid part of tho ‘-alt. 
This occasions an accumulation of acid in immediate contact 
with the tender roots of the plants, and if then* i<- no con¬ 
venient base (such as liiue) present to neutralize immediately 
this acidity, considerable harm may result. Knuds standing 
well in lime can therefore receive a more liberal supply of potash 
than lands low' in lime, the potash in the two soils showing 
the same degree of dcfielenev. This holds true for other fer¬ 
tilizing compounds, and will doubtless help to explain why 
complete fertilisers, containing 200 lb. of each element in 
a soluble form, gave a lo'is of 11 per cent, of sugar, when 100 II). 
of each element gave a gain of 20 per cent, as shown in 
a previous table. (Ibid., December 1003.) 

AVAILABILITY OF KLKMHNTK 

Considerable data are at hand to give an adequate idea of 
the amounts of lime, potash, phosphoric acid, and nitrogen that 
are present in the soils of the respective islands, the subjoined 
table representing average results of about. 100 analyses : 
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Inland. 

Lime. 

Potash. 

Phosphoric 

acid. 

Nitrogen. 

| 

Ohau . . 

0-880 

0-342 

0-207 

0’170 

Kauai 

0*418 

(1-300 1 

0-187 

0-227 ! 

Maui 

■ )‘89o 

0-357 

0-270 

0 888 

, 1 

Hawaii .. 

| 0*183 

| 0-348 

0-518 

| 0 540 j 


These result* were obtained by the ordinary agi ieultural 
method which was in n^e at the Experiment Station prior to 
the adoption of aspartic acid as a soil solvent, and although an 
absolute analysis would gh e somewhat larger result?, the^e are 
comparative to a large extent as showing the proportions of 
lime, potash, phosphoric acid, and nitiogeu present in the 
island & 01 K 

The amounts of the mineral ingredient*, which arc found to 
be available are as follow-: 


Island. 

Lime. 

Per cent. 

Potash. 
Per cent. 

Phosphoric 

acid. 

Per cent. 

O.ilm . 

•O150S 

•00250 

•00012 

Kauai. 

*01307 

*00249 

■00013 

Maui 

*01764 

*00312 

•00012 

Haw aii. 

•00789 

•00150 

•00014 

or reducing these percentages to a 
hive:— 

more tangible form, we 

Island. 

Lime. 

PotaBh. 

Phosphoi ic 
acid. 

. 

i 

Oahu. 

540 ft. 

89 St). 

4*2 fi>. 

Kauai .. . 

478 „ 

87 „ 

4-5 „ 

Maui . 

017 „ 


4-2 „ 

Hawaii. 

278 „ 

54 

'4-9 „ 
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which quantities represent the amounts of the essential 
mineral elements in 1 acre of soil, to a dopth of 1 foot, that are 
m a condition to be removed through the several actions of total 
cropping, during the growth of one crop. 

It Is interesting to note that Kauai stands highest in lime, 
Maui in potash, and Hawaii in plio-phoric acid. The smallest 
percentage of lime is on Hawaii, while Kauai is lowest in potash 
and phosphoric acid. 

If, however, wo consider the availability of these elements 
instead of the actual amounts in the soil, a somewhat modified 
order presents itself: Maui and Oalm arc both higher in 
available lime than Kauai, Oahu standing first. Mam, with the 
highest total content of potash, lias also more of that element 
in an available form than the other islands. The amounts of 
available phosphoric acid show little variation, notwithstand¬ 
ing a difference between ‘187 per cent, total phosphoric acid on 
Kauai and *518 per cent, on Hawaii. This latter ingredient is 
so elosoly bound up in iron and aluminic compounds as to be 
practically insoluble: on Hawaii 0 tons of the element per acre 
scarcely yield 5 lb. in an assimilable form. 

Ilaving considered the method in use for gauging the 
availability of the mineral elements in question, and having 
noted the amounts in which they are present in the soils of the 
respective islands, we will next consider the demands of the crop. 

We will compare the amounts of available elements in 
the soils of the respective islands, witli the amounts of these 
elements that would be required by a crop producing 3 tons of 
sugar. The nitrogen contents of the lands are not given, as at 
the present time we have no reliable method for determining 
its availability:— 


Island. 

Lime iu soiL 

Lime 

required by 
crop. 

a 

*|H 

is g 

4~> tO 
£ 

^ * 

4-» C 

•t •i-' M 

* S'* 

<L> 

2-1 

Phosphoric 
acid in soil. 

y 

‘2 T5 p, 
c 

-3 z 

M 5! . 

-E 

Nitiogen 
required by 
crop. 


ii). 

a. ■ 

11). 

11). 

lh. 

lb. 

ID. 

Oaliu. 1 

540 


MO 


4-2 



Kauai. 

478 


87 


4-5 



Maui. 

617 

104-7 

100 

500*2 

4*2 

74 

82*0 

Hawaii 

270 


54 


4*0 




It will be noticed from the abovo figures that lime is the 
only one of the elements that would appear to be proscut in 
sufficient quantity for the needs of the crop. But when we 
consider the statement previously made, concerning the small 
proportion of lime that is taken up by the crop on some 
upland soils as compared with the proportion removed by the 



other factors involved in total cropping, we may see that the 
average lime content is not so large, but then we must consider 
it very carefully. Maui stands highest in available lime, having 
017 U>. on an average to the acre, but if only 1.1 per cent, of that 
amount could be utilized by the crop, as in the instance above 
referred to (which was moht likely an extreme case), only 02*13 lb. 
would go to the crop where 104/7 1!>. were needed. Even if 
the cane gets on an average 30 per cent, of the lime removed, 
but small margin would be left on Maui, above actual crop 
requirements, while on Oahu thero would be just enough, and 
on Kauai and Hawaii a marked deficiency. 

Tlio potash is found to be very much too low on all the 
islands for supplying the wants of the cane, and it is readily 
seen why it was found necessary, during recent years, to 
ineroase the proportion of that element in fertilizers applied. 

Concerning phosphoric acid the dearth of this constituent 
in available quantities in our island soils is very apparent, but 
we are almost convinced that the aspartic acid method for 
soil analysis would indicate this ingredient to be lower in 
availability than it really K (Ibid., January 1002.) 

FERTILIZERS USED OX THE DIFFERENT ISLANDS. 

The amount of fertilizer to be added to any land involves 
a consideration of the available constituents of the soil and 
the demands of cropping. The form in which its ingredients 
should exist is influenced by a consideration of their respective 
properties and the existing climatic conditions of the localities 
in which they are to be applied. 

On the island of Oahu, the average mixed fertilizer con¬ 
tains its phosphoric acid in the water-soluble and citrate- 
soluble forms: the potash is in the form of sulphate; and the 
nitrogen is applied in throo forms, as nitrate of soda, sulphate 
of ammonia, and organic material. 

On Maui fertilizers are applied to a large extent in the 
same forms as on Oahu, the water-soluble and the insoluble 
phosphoric acid being somewhat lower. The three forms of 
nitrogen are generally used in the same fertilizer, although 
nitrogen as ammonium sulphate is in excess of the organic and 
nitric. Tho total nitrogen, is 0*0 per cent, higher than on 
Oahu. 

On Hawaii on account of the diversity of conditions, 
fertilizers are naturally found to vary more in their composition 
than on the other islands. In the Hilo district owing to the 
heavy rains, nitrate of soda cannot be used without liability to 
waste, and potash in the form of chloride i9 in disfavour owing 
to its depleting action on the lime content of the soils which 
are already low in that constituent. Most of the nitrogen used 
in the district is derived from organic sources and also in 
some measure from sulphate of ammonia, although some few 
fertilizer’s used during the past) year contained nitrate. In 
Hamakua phosphoric acid is applied mostly in soluble forms, 
the nitrogen as a rule being derived from ammonium sulphate 
and the potash from sulphate. 



271 


On Kauai nitrate of .soda and sulphate of ammonia are 
favouicd as sources of nitrogen for mixed fertilizers, very 
little of tlii-» element being applied in an organic* form. 
.According to the analyses of the Experiment Station laboratory, 
Kauai fertilizers are liiglier in nitrogen as a rule than those 
from any other island. 

Mr. (jeo. Ross, member of the Committee* on fertilization, 
writes a very interesting letter on tint practices followed on 
Rakalau I’Imitation. He says: 4 At llakalau I am using 
almost exclusively a high-grade fertilizer of the following 
average composition: nitrogen (from sulphate of ammonia and 
organic ammonia of dissolved bones), 5 to 0 per cent.: phos¬ 
phoric acid (available), 9 to 10 per cent.; potash in the form 
of sulphate of potash. 0 to 10 per cent. This in applied to the 
plant cane at the rate of 000 lb. per acre in two applications, 
tlie first at time of planting and at the rate of ,‘$00 lb. per 
acre, scattered by hand in the bottom of the furrow', or 
seed bed, followed by a cultivator to stir it up with the 
soil. The second application is at tlie rate of 000 11). per 
acre and just prior to ‘hilling up* or when the cane is 
ioo liigli for further cultivation by mule or horse implements. 
At this time it is scattered, also by hand, on both sides of the 
cane row and covered up by small ploughs which throw tlie soil 
in towards the cane, which is afterwards trimmed up by the 
hoe. 

* The same grade of fertilizer is applied to all ratoon cane, 
but usually iu one application of about 500 11>. per acre. It is 
applied to both sides of tho row as is done in the case of the 
second application to plant cane, and iH covered over in the 
same way by small one-horse ploughs. Tho usual practice in to 
apply it to the ratoons as early as possible after the first 
hoeing. 

‘We have used a fertilizer of this general composition tor 
several years, and although I have experimented to some extent 
with such special fertilizers as tankage, ilwh scrap, and bone 
meal, 1 have had no results to warrant their continuance. 
Nitrate of soda, on account of its solubility, in not adapted to 
this district, where in the past we have been subject to such 
heavy rainfall whereby this salt is liable to be lost before 
being taken up by the plant. Lime always givoH satisfactory 
results and this iH true of all soils in Huh district. Kilter press 
cake, when passed through a disintegrator and applied in liberal 
quantity, gives excellent and laHting results. Tho same, of 
course, is true of stable manure. 1 might state that the 
percentage of potash in the mixed fertilizer above referred to 
was increased from 3 to (J per cent, up to its preseut Htrengtk 
about three years ago, and with marked results. This was 
suggested to me from observing the luxuriant growth produced 
by ashes from timber burnt in forest dealing.’ 

On some plantations a most commendable system is 
followed of modifying the composition of fertilizers to suit tho 
requirements of the different fields. Mr. D. 0. Lindsay, of 
Paia plantation, says: ‘ Our regular plant cane mixture is 
composed of superphosphate, sulphate of potash, nitrate of 



soda, and sulphate of ammonia. We have each field we plant 
analysed, and vaiy the proportions of the above ingredients to 
suit the analysis, so that, as a rule, every field lias a different 
fertilizer to suit its requirements. 

4 We sometimes use an a special fertilizer a mixture of 
nitrate of soda and coral lime in oqual quantities, and apply 
about 400 to 500 IT), per acre. We apply this as late as July 
and August in the same manner as the plant cane mixture. 

6 The difference between our plant cane and ratoon mixture, 
is that in the latter we increase the proportion of nitrate of 
soda and decrease the phosphoric ingredient.’ 

Mr. John Watt, of the Committee on Fertilization, in 
writing concerning the practices followed atHonokaa, says that 
it is customary to apply from 500 to 800 11>. of mixed fertilizer 
per acre for the crop. ‘ On poor upper lands we give only one. 
With only one application we distribute the fertilizer in the 
furrow before the seed i* put in, mixing with the soil by a sub- 
soiler or small plough. Where we give two applications, the first 
is given as above and the second is given when the cane has 
about two mouths’ growth, sometimes a little later, depending 
upon the condition of the cane, by distributing the fertilizer 
along side of the stool and either hoeing it in or running 
a cultivator along the furrows.’ 

'This year the general composition of mixed fertilizer 
applied to Honokaa has been as follows :— 

9- 10 per cent. Phosphoric acid. 

8 „ „ Ammonia from sulphate. 

5 „ „ Potash from sulphate. 

Mr. Watt says: ‘The above is the fertilizer whidi we 
have used this year, and the weather hus been so that we 
cannot tell what results we may have from it. La-t year we 
used a different mixture on the upper lands witli very good 
results, the analysis of which was as follows 

15 per cent. Potash from sulphate. 

5 „ „ Ammonia from sulphate. 

10- 12 ,, „ Phosphoric acid. 

‘ With the above fertilizer the cane came up very well and 
maintained a vigorous growth until it was checked by the very 
dry weather during the past five months. When we planted 
this cane we gave it an application of 700 Bb. of the above 
fertilizer with the seed and about four months later we gave it 
700 3b. per acre more.’ 

For Borne years past Mr. Watt has been very careful in 
regard to the preserving of all stable manure, which is liberally 
treated with a dressing of superphosphate to prevent loss of 
ammonia. Both with this compound and with mud-press cakes 
which have been passed through a disintegrator lie has 
obtained splendid results. (Ibid., February 1902.) 
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IRRIGATION. 

ANCIENT WATER RIGHTS. 

The population of Hinvuii was very dense in prehistoric 
times, as the remains of old houses and fields bear convincing 
testimony. Neaily all the streams wore led out by ditches 
called ‘ Auwais,’ and the water wan used for gi owing taro, tho 
national food, and other vegetables. Tho ditches wore 
excavated in surface earth and maintained by joint users, each 
of whom had to devote so many days each month toward 
repair. The water was also distributed between its users by 
set rules and at stated times; each district with its branch 
ditch getting so many hours flow of the stream. The land thus 
cultivated was always in the vicinity of the stream, as no long 
ancient conduits were built, and was styled 1 taro ’ land in 
contrast to fi kula,’ or dry land, which carried no water rights. 
The native Hawaiian? have protected with the greatest zeal 
their water rights through taro land, which the gradual 
growth and expansion of sugar plantation interests have 
tended to absorb. 


MODERN IRRIGATION. 

The present water supply of the islands is derived from 
two sources:— 

(1) By pumping ground or artesian waters from wells 
and pumps, excavated near tho sea-shore. The pumps are 
driven with either coal or oil as fuel, or by electricity generated 
from water power. 

(2) By gravity, from the natural flowing streams, the 
impounding of flood waters of same, and by the interception of 
ground water by tunnelling. 

DUTY OP WATER. 

One million gallons of water per day is the quantity found 
necessary to irrigate each 100 Acres. Hugar-cano is grown 
in furrows, about 5 feet apart, into which tho water is turned 
from the field ditches. When the seed is newly planted, the 
wator is turned on every three or four days, but nflev that an 
application of once each ton days is considered sufficient. The 
above quantity, if applied uniformly to tho whole surface, would 
make a depth of 181 inches in ono year excluding rainfall and 
evaporation which is possibly 50 inches, yearly, in imst of the 
irrigated properties. It means tho application, for a crop 
period of one year and a half, of 22,800 tons of water per acre 
to produce 50 to 80 tons of cane, which would appear to be 
excessive. 

It is safe to presume that leaky reservoirs, ditches, and 
unequal and wasteful distribution prevent the application of 
not more than one-third of the above quantity of water to the 
roots of the cane where its value would be utilized. 

Economies of various kinds in the application of water are 
now being gradually introduced, which will enable the best 
results to be obtained. Nearly all tho water so far developed 
has been used by the owners on their own property. Lately 
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surplus lias been disposed, of to adjacent owners at a flat rate 
of from $8'00 to $10'00 per million gallons. Great credit must 
be given the American pioneers wlio Lavo developed such 
splendid supplios under so many adverse conditions in the past 
twenty years in those remote islands in the Pacific. By no 
other people, except perhaps the Mormon settlers of Utah, lias 
so much enterprise been displayed and so many sacrifices been 
made in developing the non-productive country into one of 
pronounced prosperity. {Louisiana Planter , October 29, 1904.) 

YIELD. 

* Sugar in the Hawaiian Islands .—The sugar lands of the 
Hawaiian Islands offer one of the best investments in the 
whole world. Of course planters have trouble, but with 
sufficient rains and without irrigation the average yield is 8 tons 
of sugar to the acre. With irrigation it is 8 to 12 tons, 
10 tons being the average, and as 10 tons of sugar at $3*021 
per 100 Ih. will bring $72*50 per ton, or $723 per acre, it will 
be easily seen that there is hardly any obstacle that cannot 
be overcome .*—The Inveal or. 

The foregoing is but a fair sample of the many misleading 
statements concerning the sugar industry of Hawaii which 
appear from time to time in various papers and journals. 

Were the facts therein stated true, there would indeed be 
hardly any obstacle in our sugar industry, which could not be 
overcome—even to the paying of dividends, which have 
been the more noticeable these past two years by reason of 
their absence. 

It is probably a waste of time to refute such statements as 
they undoubtedly will continue to appear, but it is well perhaps 
to put ourselves on record. 

Many of our plantations have, under favourable conditions 
—a good price for sugar, low price for labour and plenty of it— 
paid very well, but with the low price of sugar resulting fLom 
a greatly increased production of beet and cane sugar in the 
sugar-producing countries, the margin of profits has become 
very small. 

Sugar can be produced at a profit in Hawaii only when 
cultivated and manufactured on a large scale, and the difficul¬ 
ties in establishing and carrying on a large plantation are very 
great. 

More than two-thirds of the cane grown in the islands is 
produced by artificial irrigation, and water for this purpose, 
in quantities sufficient to justify engaging in cane culture, 
can only be obtained from surface streams or by pumping from 
subterranean sources. 

Owing to the nature of the formation of the islands and 
of the rains, the exposed portions hwe been worn into deep 
gorgeB or gulches with high ridges between them; these gulches 
in many instances are from hundreds to thousands of 
feet in depth with precipitous sides, and follow each other in 
close succession, with but small areas of land between suitable 
for cultiv ation. 
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For the most pait the arable land is far removed from the 
sources of water supply, and to convey the water from the 
gulches in the rainy belt to the arid arable sections requires 
ditches of many miles in length and also flumes and pipe lines 
to cross intervening gulches. Danis and reservoirs to impound 
the water are also constructed. 

In obtaining water by pumping from below tho surface 
powerful machinery of largo capacity is required. * 

To procure an adequate supply of water the expense 
involved in the first installeo ranges from $100,000 to $500,000* 
and heavy and continuous expense is incurred in maintaining 
the extensive water systems. The machinery, buildings, and 
appliances necessary to manufacture sugar on a scale to justify 
the undertaking, costs from $100,000 to $500,000 and upwards, 
exclusive of the cost of the land. 

Undoubtedly our soil ia f productivc, and the yield is com¬ 
paratively large on most of the plantations, but it is manifestly 
unfair to pick out one plantation where the yield averages 10 
tons of sugar per acre, and take that as the standard. 

The average yield of all plantations since 1S95 has been 
as follows:— 


Sugar Yields of the Havvahan Thlands. 


Year. 

Acres. 

Tons of Sugar. 

Yield per acre. 

Pounds. 

Short tons. 


MHI 

153,4191 

0,472 

3-24 

189G 

55,729 


8,148 

4-07 

1897 

53,8251 


9,331 

4 07 

1808 

55,235?, 

229,414. 

8,300 

4-15 

1890 



0,378 

4-00 

wmm 


280,544 


4-34 

1901 

. 

78,618$ 

350,138 

0,130 

4-57 


Furthermore, it must lie borne in mind that from eighteen to 
twenty-four months elapse from the time tho land is broken 
for planting until the harvesting is concluded. Planting is 
generally done in the summer months, and grinding is begun 
about November of the following year, and finished about the 
following June. Thus the crops overlap. Moreover, tho fields 
cannot be continuously cropped, but must be allowed to lie 
fallow from time to time, and about three times the area of 
land is needed to maintain continuous yields thau is required 
to produce an annual crop. 

The cost of labour is high—our labour troubles and 
experiences have been so often thrashed out and conclusions 
arrived at by those who thought they understood our situation, 
that we will not enter into a discussion of the matter. Suffice 
to say, that so far as Europeans (except Portuguese) and 
Americans are concerned, it has been found that they were 
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unfitted for field work and will not and cannot perform such 
labour. 

The average <*obt of production of sugar on sixteen repre¬ 
sentative plantations (joint stock companies issuing and printing 
annual reports) for the crop of 1901-2 is found to be $49*00 per 
ton of sugar at the mill; marketing expenses are from $11"50 
to $15*00 per ton, according to location. This average does not 
take iuto account any expenses for permanent improvements, 
but is derived Holely from the operating expenses. 

Of the sixteen plantations we find that for the year ending 
December 31, 1902:— 

Niue paid no dividends, some running behind. 

Three paid 0 per cent, dividend. 

One paid 5 per cent, dividend. 

Two paid 4J per cent, dividend. 

One paid 1 por cent, dividend. 

The previous year’s drought on portions of Hawaii and 
Maui affected the earning capacity of many plantations, but 
wo have eliminated most of those so affected. 

We trust that the foregoing may tend to show that 
producing sugar in these islands, at a profit, is not such a 1 cinch * 
as some may believe. (Hawaiian Planter's* Monthly , May 1908.) 

The Productiveness op Hawaii. 

The U. S. Ce)i8U8 Bxdletin of May 19 roviews agriculture in 
Hawaii and incidentally gives some interesting data concern¬ 
ing the sugar industry there. In the whole territory there 
were 05,087 acres of land planted in sugar-cane in 1899 and 
from this land there wcto produced 2,239,370 tons of sugar¬ 
cane or a shade over 34. tons per acre. The land in sugar-cane 
is three-fourthH of tlxe area of cultivated land and the sugar¬ 
cane produced reaches in value four-fifths of all crops. 

Sugar and molasses were made by the operators of forty-two 
plantations, thirty of whom consumed only their own cane, while 
twelve bought outside cane also. Four large sugar houses in 
process of construction have since increased those establish¬ 
ments to forty-Hix. Two of the 9ugar houses raised no eano for 
their own account. 

The cane from 138 farms was sold to the sugar houses, 
producing an average of 1,250 tons of cane per farm, while the 
forty-six plantations with sugar houses produced an average 
of 44,431 tons, short tons, of sugar-cane each. 

The clement of fertilization stands out prominently. To 
produoo 2,289,876 tons of sugar-cane there were expended for 
fertilizers $1,820,407 —or about 00c. per ton of cane pro¬ 
duced—and on the average of 84 tons production per acre* 
Hawaii fertilizes her cane lands at a cost of about $20*00 per 
acre. We believe that such intense cane culture as this has 
never been attempted In Louisiana. The* cost of raising sugar- 
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cane and delivering it to the factory is placed at $1*30 per 
ton. (Louimuna Planter,) 

EXPENSES. 

But the planters on the windward side get their water 
directly from the clouds in the form of rain. TUoy slightly 
ridge thero, but nothing like the ridge we ho ve hero - it in n mere 
rid go hardly more than 2, 8, and 4 inches high. They cultivate 
with cultivators after the order, perhaps, of the most advanced 
planters of this state. The yields on the rainy side are very 
small compared with those on tlio leoward hide—a dear demon¬ 
stration to me when T was there that irrigation with proper 
soils and plenty of fertilizers in a tropical climate constitute 
perhaps conditions under which cane can be grown more 
largely, and bountifully, and cheaply than in any other place 
in the world. 

Now that you have called upon me, Mr. President, I don't 
suppose it would be out of order to read before this association 
a letter that I received yesterday reciting the expenses of one 
of the large plantations on the island, and which they promised 
me when I was over there. I received it yesterday. This will 
give you an idea of their expenses. This is from tho celebrated 
Bwa plantation, on tho island of Oahu. The c clearings,’ which 
I will have to explain, is the trash from tho growth of bust year's 
cane laid on the earth —laid between the rows of cane, where 
it is allowed to remain until tho cane is harvested. As noon as 
the cane is harvested, they send men through the field, who 
take this trash, pull it out and burn liko we do here. Clearing, 
$5*51 per acre; steam plough and mule ploughing, $14*50 per 
acre; for ditching for irrigation, $2*05; for cutting and 
hauling seed (they plant only tops) $8*22; preparing and 
planting, $9*04 ; for fertilizers, $41*13 por acre. That is 
commercial fertilizer. 

Dr. Maxwell, who used to bo with me, was formerly the 
Director of the Station. Ho was in charge of what is called the 
Sugar Experiment Station over there. One of his duties was 
to visit each plantation several times during tho year, examine 
the soils, and give his directions and advice; hence Dr. Maxwell 
has the fertilizer prepared to suit the soil of the different 
plantations. On the windward side we need a very different 
fertilizer than on the leeward Hide. Tiie windward hide hits 
been washed continually by heavy rainfall and is therefore 
comparatively poor. On the leeward side there is less rainfall. 
There are different fertilizers, therefore, which are prescribed 
for the different plantations on the island. In this instance 
tho cost was $41*00 per acre, for watering $37*13, for pumping 
$35*02, or aay a total of $03*00 for irrigating an aero. I shall 
have to make another explanation here. They contract 
with a head Chinaman to irrigate 100 acres of land from the 
time of planting until harvest, at so much por ton for the 
cane made thereon. That is what is charged os ‘watering.’ 
Then the plantation runs eight large pumping plants, 
of enormous pumping capacity; thoy cost $1,750,000 and 
they are run all the time. The cost of running is $35*00 per 
acre. The cost of Chinese labour $87*13—making a total of 
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$03*00 per acre for irrigation. The stripping of cane, $15*25* The 
place is rented on a lease from a Scotchman named Campbell, 
and for which they paid $54*03 per acre. I shall have to 
explain that a little; he gets such a per cent, of the sugar 
made; and, as you will see, the percentage of sugar was 
enormous and therefore his rent was large. For manufacturing 
per acre, $27*15 ; for bags, $9*77 ; or a total of $292*74 expense 
per acre. Now, that sounds large; but you will find in a very 
short while from the yield that the cost is comparatively small 
and the profits large. 4 We planted,* he says, 4 from August 10 
to November 27 in 1897. We harvested that crop from 
February 1 to August 25, 1899.* He could not give mo the 
figures this year because they were still grinding. 

The yield was 117,835 tons of cane; per acre, it was 
70 tons. The purity of juice was 87 per cent. It took 7*71 
tons of cane to make a ton of sugar. They made 15,289^ tons 
of sugar ; or an average of 10J. tons per acre of sugar. They 
sold the sugar at $84*50 per ton in Honolulu, which it 
cost them $28*00 to make—$28*59, it is figured here per ton of 
sugar, and they sold it for $84*50. These figures will be a little 
instructive to the planters here. I want to nay further that 
the owners, or rather the general agents, told me that when 
they began planting ten or fifteen years ago, the yield 
was 1 to 2 tons to tho acre; when they ploughed 12 to 15 
inches, they gradually got down deeper until they went 3 feet, 
expending $40*00 per acre for fertilizers, and then the plantation 
paid. Now, Mr. Renton in writing me on October 8, sending me 
the figures I have just given, concludes his letter by saying that 
wages have materially increased on the islands, and that by 
reason of this increase he believes it would be safe to add 
25 per cent, to the figures in estimating the cost of taking off 
the present crop, (Dr. Stubbs: Hawaiian Planter's' Monthly, 
December 1900.) 


EXPERIMENTS WITH SWEET POTATOS IN 
JAMAICA, 

In this volume of the West Indian Bulletin (pp. 41-52) 
there were published the results of a series of experiments 
earned on at Barbados with the view of ascertaining the best 
sweet potatos cultivated in the island, 

A similar series of experiments has been carried oat in 
Jamaica, and the following report by Mr. H. H. Cousins, MJL, 
F.C.S., is reproduced from the Bulletin of the Department of 
Agriculture , Jamaica, for purposes of comparison, as most of 
the varieties were tried in both series of experiments:— 
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The Milne of the sweet potato has been brought home to 
the people* of Jamaica by the great benefits it conferred on the 
community, after the destruction wrought by the hurricane of 
1003, as a quick-growing crop of high nntritivo qualities for 
providing a speedy supply of food. The Agricultural Socioty 
distributed a large quantity of slips received from Barbados 
and the Prison Farm at Spanish Town. It is believed that the 
largo crops of sweet potato grown all over tin* island did 
a great deal to alleviate the position of the poasantry during 
the past year. 


The sweet potato has been the subject of special experi¬ 
ments by the Imperial Department of Agriculture for the West 
Indies, and Mr. Hart, of Trinidad, has already issued seedling 
varieties of great promise. To test the comparative merits of 
the sweet potatos available in Jamaica, sixteen varieties were 
grown at the Hope Experiment Station in i>lots each oi l , „ acre. 
At the end of seven months’ growth (February to October) the 
tubers were lifted, weighed, sampled for analysis, and submitted 
to a test as to cooking qualities. No irrigation was employed. 
The rainfall during the period of growth uas as follows : — 


1901 


Inches. 


March 

April 

May 

June 

July 

August 

September 

Total 


7-51 

4- 11 

l-ew 

0-«7 

1*28 

1*70 

5- 21 

3M7 


It is suggested that under irrigation some of the varieties, 
euch as Thompson's Favourite, for instance, would have yielded 
much inoro favourable results. 

The general experience seems to be that tlie sweot potato 
is rather au erratic crop upon which to carry out field experi¬ 
ments, aud the yield of tubers in tliiH series cannot bo regarded 
as in any way a final estimate of the comparative merits of the 
sixteen varieties. 

The results, as recorded by Mr. Cunningham, of the 
Experiment Station, together with his personal estimate of the 
eating quality of each variety, are as follows:— 
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‘Trinidadian No. 2' gave tho largest yield, viz., 11 tom* 
7i cwt. This variety gives very largo, cordate tubers of good 
quality. ‘Trinidadian No. 1 ’ and ‘Fire Brass’ come second 
with a yield of 11 tons. 

1 am inclined to place ‘ Trinidadian No. 1' in the highest 
position nud to class it as the best variety in this series on 
account of the high quality of the tubers both in total solids and 
In starch and sugars. Our results with this now Trinidad 
eeedliug are such as to warrant its general trial by the people 
*11 over the island. 


CHEMICAL ANALYHKH. 

Samples of all the varieties were Hent to the Laboratory 
and records taken of the average weight of a tuber, its general 
appearance, and of the flavour when cooked. The latter was 
decided upon by a small committee consisting of a chemist and 
three experienced black ladies. On the whole, their verdict is 
in substantial agreement with the opinions of Mr. Cunningham 
which were arrived at quite independently and based upon 
different samples of the tubers. 

The variety with the highest percentage of total solids is 
‘Governor’ with the very high content of 39*8 per cent. 
‘Trinidadian No. 2 ’ gave the lowest result with 30-58. Even 
this is far above the average American sweet potato which 
contains only 29 per cent, of total solidH. 

The variety ‘White Scaly’ heads the list in starch content 
with 80*94, a truly extraordinary amount. The lowest starch 
content is that of 1 Fh*e brass ’ with 28*74 per cent. 

The sugars vary from 2*94 per cent, in ‘ Thompson’s Favour¬ 
ite ’ to only 0*232 per cent, in * Fire Brass.’ 

The fibre shows little variation (*507 to *828). 

The nitrogen content varies from 0-7 in Thom icon’s Favour¬ 
ite’ («=4*7 per cent, of protein) to 0*10 in ‘Trinidadian No. 2' 
(-1 per cent, protein). 

A determination of amides in tho variety ‘Tailor’s Scissors’ 
indicated that rather over one-fifth (22*2 percent.) of the total 
nitrogen exists as amides. 

b The results shown by tho analyses of this series of varieties 
indicate that the sweet potato as grown in Jamaica is a food of 
very high quality. The bulk of tho Holid matter consists of 
stai'ch. The standard of solids and of stare !i shown by tills 
collection of varieties is far in oxcess of that obtaining with 
sweet potatos grown in the United States, and places the 
tropical product in a very favourable position by comparison. 

With regard to the ‘ sweetness ’ of the sweet potato, the 
indicated proportion of sugars is not enough to account for the 
sweet taste of the tubers when cooked and eaten. To test 
whether the process of cooking increased the sugar content, an 
experiment with the variety ‘ Trinidadian No. 1 ’ was carried 
out:— 
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This result is very striking. The process of cook ing the 
sweet potato lias increased the glucose .from 0*1 per cent, to 
and the total sugars from VO to 7*00 per cent. 

Experiments are now being undertaken to ascertain the 
exact chemical nature of this change. I believe that this fact 
has not hitherto been recorded, and that it explains why 
a sweet potato should taste so sweet when eaten despite the 
moderate amount of actual sugars in the raw tuber. 

Experiment were also undertaken to indicate the change 
in the tubers on keeping. Tubers of the variety ‘ White 
Sealy' were analysed when freshly dug and after keeping for five 
weeks in the open air. 

The results were as follows: — 




rer cent. 



Moisture. 

Total 

Solids. 

Glucose. 

_ j 

~ 5P 

$ s 

o tc 

Eh p 

0 0 

Fresh tubers 

67-19 

32-81 

0-244 

11 

Old tubers 

69-45 

80-55 

0-484 

4-0 


This indicates that the tubers tend to a development of 
sugars at the expense of other constituents on keeping. 

These preliminary results suggest various lines of inquiry 
which we hope to follow up as opportunities occur. 


♦Calculated on same content of total solids as uncooked. 








ANALYSES' OF SWEET POTATOS. 


28(3 


_S 
If 3 
IEH.-S ® 

5 


04 -fi 

© o 


oi 

b 


00 

04 

to 

so 

to 

to 

© 

Cl 

Cl 

Cl 

T~l 

-H 

x> 

CO 

© 

b 

b 

b 

© 

b 

b 


© 

CO 

© 


»0 

go t- 
© o 


oo oo i 

OOO® 
© © 
b b 


to to 
© © © 
o b b 


^ £ 04 CD 

s 5 co co to 

'g Sj 1 Cl CO CM CD 

p o b ci b 

w CO 


o 


00 -■< -H H 

W w w 
b b b o 


CO 

to 

i- 

CO 

© 

Cl 

00 

I'* 


1- 

CO 

to 

00 

Cl 

© 

© 

Cl 

CP 

© 

to 

so 

co 

5D 

1- 

© 

© 

oo 

to 

© 

to 

© 

© 

b 

b 

© 

© 

© 

b 

b 

b 



to 

i- 

© 


© 

to 


«H 

to 

to 

00 

H 

oo 

Cl 

00 

Ip 


© 

Cl 

Cl 

Cl 

Cl 

cl 

Cl 

Cl 

Cl 

Cl 

CO 

oo 

l- 



© 

Cl 


© 

i- 

to 

CO 

1- 

to 

to 

CO 

-+H 

to 

© 

co 

CO 

b 

b 

b 

b 

© 

b 

© 

© 

© 

b 


«H 

rr» 


© 

MH 

© 

'-H 

© 

rH 

rH 

CO 

Cl 

i'- 

© 

Mi 

© 

GO 

Cl 

O 

L- 

© 

oo 

"•H 

o 

Cl 

00 

rH 

Mi 

t-H 

CO 

© 

rH 

1-4 

QO 

Ip I 

1 ' 
OQ i 

CO 


CO 

b 

b 

oo 

to 

b 

Cl 

© 

b 

oo 

to 

00 

l- 

00 

Cl 

Cl 

Cl 

Cl 

CO 

Cl 

Cl 

Cl 

CJ 

Cl 

Cl 

Cl 

Cl 

Cl 

Cl 

CJ 1 

© 

!■* 

pd 


© 

Cl 

*- 

© 

CO 

rH 

t- 

(M 

irH 

00 

oo 

00 

© 

l- 

—H 

43 

pi 

*—1 

to 


1—t 

rH 

© 

© 

-H 

CO 

© 

rH 

Cl 

L- 

t» 

Ip 

L 

i- 


© 

b 

1*- 

© 

T*- 

Cl 

© 

00 

© 

b 

© 

© 

l- 

© 

•s 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

© 

a 

i 

53 

© 

1—( 

00 

CO 


t- 

© 

CO 

00 

© 

Cl 

Cl 

Cl 

-H 

CO 

© 

Lp 

00 

T 

to 

oc 

00 

© 

© 

ip 

© 

CO 

op 

Ip 

Cl 

Cl 

Cl 

0 -n 

Cl 

lO 

CO 

CO 

Cl 

CO 

Cl 

t- 

b 

© 

© 

© 

CO 

TO 

Cl 

CO 


CO 

CO 

CO 

C0 

C0 

CO 

CO 

co 

CO 

© 

CO 

co 

co 

00 

CO 

CO 


o S . 

043 S 

5>*>g 

■3? § 


-"i -'p ^4 -cH» 

»C © O IO CO © O 05 

r-i 0*3 Cl CJ 01 »-l tO 


H "f -fH 

© CI 1 H I— Cl OS Ifa 

1-4 1-1 Cl -H r-( 


a 

3 

>5 


■P 

i 


J3 

J8 


s | 

5 * 


d ^ 6 

1 « K 

a ® -s 

l-i »f-4 

8 3 -3 

? £ £ 


I 

a 

3 

rr 


© 

i 


01 

o 

a 


s a 


o 

DO 

.2 

o 

CQ 


§ 

a 

oo 

CO 

0) 

% 

o 

4< 

g 

£ 


* 1 


to tn e 

T3 


O 

I 

'V 

I 


, s 
s s 





287 


MANURIAL VALUE OP WEEDS IN CACAO AND 
LIME ORCHARDS. 

The following bhorfc note relative to the treatment of 
orchard soils has been forwai ded by the Hon. Kiaucis Watt 1 -, 
C.M.G., D.Se., FJ C., F.(JS. it contains infommtion that is 
likely to be useful for reference, and is to be taken as supple¬ 
menting tlio paper read bj I)r. Watts at the West Indian 
Agricultural Conference of 1001 (and published in the West 
Indian Bulletin , Vol. II, pp. DO-8) on the * Treatment of Soils 
in Orchard Cultivation in the Tropics/ In that paper it w is 
suggested that the best kind of treatment to adopt was to 
leave the soil untilled, the only cultivation being the peiiodieal 
cutting back of the rank grass and weeds w itk the cutlass: — 

In order to ascoitain the mamuial value of weed" growing 
in young orchards, o g. of cacao, limes, etc , an experiment was 
undertaken jointly by Mr. J. Sowray. of Dominica, and the 
Imperial Department of Agriculture. 

A portion of a young cacao oiclmid having a normal 
growth of weeds was selected and the weeds were cleared over an 
aieaof!5 x 15 feet. The^e were found to weigh, w hen fresh, 
74^ H>., this being at the rate of 128 75 cwt. per acre. After 
drying, the weight was 491 U>. or 85*5 cwt. per acre, the loss on 
drying being 83*55 por cent. 

The air-dry material was found on analysis to contain 

Moisture .10*88 per cent. 

Nitrogen . 74 „ „ 

Phosphoric add (P 9 0 B ) -22 „ „ 

Potash (K a O) . *99 „ „ 

Total abh .10*88 „ „ 

From these figures it follows that upon theHe weeds being 
returned to the soil as manure, the soil will receive— 

Nitrogen, 70*8 D>. per acre ; equal to sulphate of ammonia, 
334 lb. 

Phosphoric acid, 21*1 lb. per acre; equal to * tricalcium 
phosphate, 46 2). 

Potash, 91 »8 lb. per acre; equal to sulphate of potash, 171 lb. 

This, taken in connexion with the very considerable 
amount of vegetable organic matter, constitutes a substantial 
manuring. 

This material may be regarded in the light of circulating 
capital, being used as manure, then reappearing partly as crop, 
(cacao or limes) and partly as a new growth of weeds ; at the 
same time the condition of the soil is being steadily improved 
by the circulation. 

# ■ One effect of the use of manures in orchards will be to 
increase the quantity of weeds, rendering more care and 
attention necessary on the part of the cultivator, but there will 
be a steady increase of vegetable matter in the soil, and 

*EqnaI to about 1 cwt. of basic phosphate. 
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consequently improved condition and improved fertility; nor 
is it too much to say that under some circumstances it may be 
well to apply manures for the sake of the additional growth 
they will produce for use as a green dressing. 

Weeds during their growth will doubtless lock up nnd 
retain much plant food, this however will ho steadily and 
periodically returned to the soil by tho periodic cutting down 
of the weed crop. In some eases it may be desirable to supple¬ 
ment the natural growth of weeds by the cultivation of some 
crop for green dressing. For this purpose woolly pyiol 
(Pha8foluit Mungo) appears to be one of tho most useful plants. 

In orchard work it is essential to provont the formation of 
anything like a turf, but little care is required to prevent this. 
From time to time tire glass and weeds should be out down, 
and perhaps be lightly covered with soil: if there' is danger of 
a turf forming the soil should be forked. A proper apprecia¬ 
tion of the use and value of weeds and green dressing will do 
much to improve the conditions of orchard cultivation in the 
tropics. 



AGRICULTURAL CONFERENCE, 1905. 

The iifth West Indian Agricultural Conference was 
opened on Wednesday, January 4, in the Council Chamber, 
Princes’ Buildings, Porb-of-Spain, Trinidad, under the presi¬ 
dency of feir D vnieIj Morris, K C.M 0., Imperial Commissioner 
of Agriculture for the West Indie-. A11 of the representatives 
were present with the exception of those from St. Vincent, 
Grenada, and Tobago, who arrived tho following day. His 
Excellency the Governor of Tiiuidad (Sir Uknry M. Jackwin, 
K.C.M.G), His Graco the Archbishop, tho Colonial Secretary 
(the lion Hugh Olifpord, C M.G.), and a largo number o*f 
prominent members of the official, commercial, and agri¬ 
cultural communities also attended the opening ceremony. 

Tho following is the list of Ttcpic-entativesfrom tliereveial 
West Indian Colonics who attended tho Conference 


JAMAICA. 

The I lirect or of Public Gardens and Plantations (Tho Honourable 
Willhm Fawcett, B.Sr., F.L8.) 

Tho Repiescntative of the Agiieultural Society (J. It. Willhm-. 
EbQ., M.A.) 


BRITISH GUIANA. 

Representative of the Board of Agriculture (The Honourable 
B, Howell Jones.) 

The Superintendent of the Botanic Gardens (A. W. Bartlett, 
Esq., BA.., B.8c., F.L S.) , 

The Lecturer in Agriculture (E. W. F. English, Esq., B.A.) 

The Assistant-Instructor in Agriculture (J. E. BbckbTt, Esq.) 



290 


TRINIDAD AND TOBAGO. 

Representatives of the Trinidail Agricultural Society 
Peter Abel, Esq., (Csine, St. Madeleine.) 

J. G. deGanneh, Esq. 

Edgar Tript, Esq., Secretary. 

The Government Analyfat and Professor of Chemistry (Professor 
P. Carjiodv, F.T.O., F.O.S.) 

The Superintendent of the Royal Botanic Gardons (J. II. Hart, 
Esq., F.L.S.) 

The Principal of Queen’s Royal College (TV. Burslbm, Esq, M.A.) 
The Principal of the College of the Immaculate Conception (Tho 
Revd. Father Neville.) 

The Inspector of Schools (J. H. Collenh, Esq.) 

Additional Representatives for Trinidad :— 

The Honourable G. Townsend Fenwick, C.M.G. 

The Honourable S. Henderson. 

Tho Rev. Dr. Morton. 

Representative for Tobago 

The Curator of the Botanic Station (Henry Million, Esq.) 
WINDWARD ISLANDS. 

Representative of the Grenada Agricultural Society (K. M. 
deFreitas, E&q) 

The Inspector of Schools, Grenada (J. A. Harbin, Esq.) 

Repiesentative of the St. Vincent Cottou Groweis’ Association 
(Edwin Richards, Esq.) 

The Agricultural Superintendent, St. Vincent (TV. N. Hands, 
Esq) 

The Agricultural Instructor, Sb. Lucia (George S. Hudson, E*-q.) 

BARBADOS. 

Representatives of the Barbados Agi {cultural Social y (Tho Hon* 
ouiable Forster M. Alleynk (Vice-President) and 
G. Sbbrrt Evelyn, Esii ) 

The Island Professor of Chemistry, in chemical charge of Sugar¬ 
cane Experiments (Professor J. P. n’ALiwqincRquF, M.A., 
F.I.O., F.O.S.) 

The Agricultural Superintendent of Sugar-cane Experiments 
(.T. R. Bovell, Emi , F.L.S., F.C.H.) 

The Head Master of Hanison College (Horace Brighton, Esq., 
M A., F.R.A.S.) 

LEEWARD ISLANDS. 

The Government Analytical Chemist and Superintendent of 
Agriculture (The Honourable Francis WATTS, O.M.G., 
D Sc., F.I.O., F.O.S.) 

Dr. H. A. Alford Niuholls. C.M.G., M.D., F.L.S., etc., Author 
of ‘ Tropical Agriculture,’ Dominica. 

The Officer-in-charge of the Agricultural School, Dominica 
(Archibald Brooks, Esq.) 

The Agricultural Superintendent, St. Kitt’s-Nevis (F. R. 
Shepherd, Esq.) 
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OFFICERS 

of the Imperial Department of Agriculture 
for the West Indie,s. 

Impel ial Commissioner of Agriculture for the West Indies (Sir 
Daniel Morris, K.C.M.G., M.A., D.C.L., D.Sc., F.L.S.) 
Scientific Assistant (W. R. BuTTENbHAW, Esq, M.A., B.Sc.) 
Mycologist and Agricultural Lecturer (L. LewtovBrain, Esq.. 
B A.. F.L.S.j 

Entomologist (Henry A. Ballou, Esq., B.Sc.) 

Travelling Inspector in connexion with Cotton Investigations 
(Thomas Thornton, Esq, A.R.C.S.) 

HONORARY MEMBERS. 

The Director of Agriculture for the Dutch West Indian Colonies 
^C. J. van Hall, E&q., Ph.D.) and Walter Powell 
Jeffreys, Esq , Llando\ery, South Wales. 


Honorary Secretaries f W. R. Buttenshaw, E&q., M.A., B Sc., 
to the Conference { and Alleynb Graham Howell, Esq. 


The Agricultural Society of Trinidad appointed a Reception 
Committee in connexion with this Conference as follows :— 

The Hon. G. Townsend Fenwick, C.M.G., (Vice-President); 
the Hon. Hugh Clifford, C.M.G. (Colonial Secretary); the 
Hon. W. C. L. Dyett, the Hon. Samuel Henderson ; Rev. 
Dr. Morton ; J. G. db Gannes, EBq.; Peter Abel, Esq. (Usine 
St Madeleine); Rudolph Rust, Esq., and Edgar Tripp, E&q. 
(Secretary). The Committee very kindly made arrangements for 
the excursions to the Usine St. Madeleine, the Pitch Lake, and 
to Horqueta and Sangre Grande, on January 7, 10 and 12. 

Among those present at the opening ceremony were:— 
His Excellency the Governor, accompanied by Lady Jackson 
and Lieutenant Sarbl, A. D. C., Lady Morris, his Grace 
Archbishop Flood, the Hons. Hugh Clifford, C.M.G., R. G. 
Bushe, R. A. Warner, W. C. L. Dyett, Edgar Agostini, 
A. P. Marryat, R. H. McCarthy, Denis Slyne, Walsh 
Wrightson, O.M.G., Eugene Cipriani, and George Goodwills, 
Yen. Archdeacon Smith, and a representative gathering of 
planters and members of the civil service and the 
commercial community. 

The Representatives were received in the Conference Hall 
at 12 (noon) by his Excellency the Governor, who opened 
the proceedings with the following speech:— 

On behalf of the colony, and on my own behalf, I beg to 
extend to the members of the Conference a very hearty wel¬ 
come indeed to this beautiful and fertile island, which has so 
well earned nhe title of the ‘Pearl of the Lesser Antilles.’ 
I know it lias for a very long time past been Sir Daniel Morris’ 
desire to hold a meeting of the Conference here to enable you 
to see for yourselves the resources of the island and the means 
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■which have been lined to develop thorn--means which T am 
happy to say have been blessed with an abundant measure 
of success. I do uoi think it is possible to attach too high an 
importance to the meetings of this Conference, and its institution 
is one of not the least of the benefits which we owe to the 
Department which is ho ably presided over by Sir Daniel Morris. 
(Applause.) It enables the practical and scientific agri¬ 
culturists to come into closer touch and sympathy and exchange 
theiv views, and it enables us outside the Conference to liciiettt 
by the expression of those views. T am very glad to welcome 
you to-day. I can alBO welcome you to a new departure iu the 
Conference, and that is, that you will be able to give a longer 
time to the consideration of the very important questions with 
which the papers deal, instead of having to crowd them into 
two half-days. We shall be very glad indeed to show you all 
that you think worth seeing in Trinidad, and you will find u* 
not loss ready to listen to any comment or advice which your 
very wide experience may enable you to offer. \VV ivant to 
learn from you as well as enable you to observe what we are 
doing. I learn from the records of the earlier Conferences 
that at first they were intended to afford the officers who 
were engaged iu assisting agriculturists throughout the 
West Indies an opportunity of meeting to exchange their 
views, and 1 think great wisdom lias been shown in 
appointing delegates and getting together so large a number 
of the representatives of agriculture, both practical and 
scientific, throughout the West Indies. Your united 
opinions can command attention which it would be impos¬ 
sible for any single colony to expect, and should you 
find it within the scope of your duties to suggest the removal 
of any disabilities which may exist in the development of 
agriculture or the provision of better systems, you may be 
sure that the expression of your views will command the 
greatest attention, not only here but also -with our masters in 
Downing Street. (Applause.) Before I sit down - 1 feel I ant 
rather taking your time up too much, but perhaps the increased 
length of your Conference will enable you to excuse mo— 
I would like to say just one word, not to the Conference, but to 
the gentlemen who aw attending the meeting. It is thin. It 
has seemed to me that Homo slight misunderstanding has 
existed in Trinidad as to the real position of the Imperial 
Department of Agriculture. T have noticod it Hinted on more 
than one occasion that this colony can hardly bo saitl to derive 
full benefit from that very valuable Department. I think 
whoever made this comment cannot possibly be aware of, or 
have given any thought to, the reasons for which the Depart¬ 
ment was started. You will all remember the visit of the 
Royal Commission to the West Indies, which, unfortunately, 
they found almost on the verge of bankruptcy with the very 
happy exception, I am glad to say, of Trinidad. (Cheers.) 
Trinidad was able then, as now, to fight its own battle, and there¬ 
fore, it was felt that there was no excuse necessary for not 
offering it so much pecuniary assistance as was given to the 
poorer colonies. That assistance has not been wanting, since we 
have a grant-in-aid which enables us in a large measure to 
support our Botanic Station in Tobago. But we do derive good 
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advantage from the Imperial Department of Agriculture. It is 
always ready to give us the fullest advice and assistance 
whenever applied to; and not only that, it looks after us in 
a way which is not fully understood or appreciated. I have 
been reading lately how that when disease appears amongst 
any product which is grown in the West Indies or in any other 
part of the world, the Department at once sets to work to find 
out the nature of the disease and the best means of fighting it, 
so that it is ready to meet any particular misfortune in 
the way of disease which should visit the West Indies; and 
that is the great advantage in having the Department. 
Therefore. \ think we benefit in a very large measure, and 
T am glad to have the opportunity of expressing the thanks 
of thi* colony to the head of the Department for bis able 
assistance. (Cheers.) Now, gentlemen, I am not going to 
detain you any longer. I declare this Conference open, and 
call upon the President to give you his addre*H. (Applause.) 


I. THE PRESIDENT'S ADDRESS. 

Sir Daniel Morris then rose and said : 

1 have pleasure in presiding at the fifth West Indian Agri¬ 
cultural Conference. I congratulate yon on being able to meet 
in so important and progressive a colony as Trinidad for 
the consideration and discuHsion of problems which lie at the 
foundation of the material prosperity of these colonies. 

It is my pleasing duty to express to the Government of 
Trinidad my deep appreciation of the assistance it has rendered 
in lending this Mall as a meeting place for the Conference and the 
hearty welcome that has been extended in behalf of the colony 
by his Excellency the Governor. Our thanks are also due to 
the Members of the Trinidad Agricultural Society for the 
arrangements they have made for visits to sugar aud cacao 
estates and for enabling us to become more fully acquainted 
with the resources of this fertile and beautiful island, 

Trinidad is possessed of special features as a meeting-place 
for tlione interested in agricultural matters, and there is no 
donbt that we shall, directly and indirectly, obtain valuable 
information likely to be of benefit in advancing the agri¬ 
cultural interest* in which we are severally concerned. 

A^ you are aware, there has been an interregnum of two 
year-* in holding these Conferences, caused by quarantine 
restriction^. It is hoped that difficulties of this kind will 
disappear as a result of the more scientific and, it is believed, 
equally effective measures now in course of being adopted. 

The business to be brought before this Conference is fully 
*et> forth in the Programme of Proceedings already in your 
hands. You will observe that there is a long list of subjects 
proposed to be dealt with, but, as on former occasions, chief 
attention will be devoted to those of immediate interest and 
such as have a direct bearing on the improvement and 
development of the staple industries of these colonies. 
A prominent position is* given to questions affecting the sugar 
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industry, anti a review of the results obtained in iccent year-, 
in raiding varieties of eanes yielding more sugar and less liable 
to disease will show that we have made an appreciable advance 
in both directions. 

The prospects of the sugar industry are more favmuable 
than they have been for many years, and il is realized that the 
West Indies, after the strenuous efforts made in then behalf, 
have, at last, obtained a position which should on ible them to 
compete, in tho British market, oil equal terms with all sugar- 
pi oducing countries. 

As Trinidad is the largest cacao-producing aioa in the 
Wc&t Indies, it i& proposed to devote special attention to 
the circumstances of this industry. Proposals will bo discussed 
for improving the cultivation, the u^e of suitable manures, 
the treatment of diseases, and the advantages, if any, to be 
derived in certain districts fiom the use of appliance-, for curing 
cacao by artificial heat. 

This Conference will be more favourably placed as com¬ 
pared with previous Conferences, inasmuch as it will lie possible 
to extend the business over a longer period and thus afford 
opportunity for a fuller consideration of the subjects to be 
brought before it. It will also be possible to visit several 
localities of special interest from an agricultural point of 
view and afford Representatives more time for the mutual 
exchange of ideas in regard to the possibilities of their 
respective colonies. 

Iam glad to find that in point of numbers, as well as in the 
stauding and experience of the members accredited to it, this 
Conference compares favourably with any of its predecessors. 
Wo have amongst us able and representative men who not only 
possess a direct interest in the welfare of chose colonies but 
who are iu a position to speak with authority in rogaid to the 
many questions to be submitted for their considers lion. We 
have also present men highly qualified in their special depart¬ 
ments, who by their scientific skill and knowledge are capable 
of dealing successfully with complex and difficult problems and 
placing the results in a practical form at the disposal of the 
pl&utiug community. It is the cordial eo-opeiation of these 
two forces (which all along has been cue of the main objects of 
these Conferences) that will make for the ultimate salvation of 
those colonies. I believe that I am justified in stating that we 
have now assured to us the coufidenee and support of till the 
prominent men who represent the practical side of agriculture. 
They are working side by side iu hearty co-operation with the 
scientific side, hence the results cannot be otherwise than 
beneficial and of a lasting character. 

The Fruit industries of Jamaica, Barbados, Triuidad, and 
other parts of the West Indies will be brought under review, 
and it is hoped that the information to be placed before the 
Conference will be the means of solving some of the difficulties 
that have hitherto been met with. 

The Oottou industry appears for the first time on our list 
of West Indian industries. We have now arrived at a period 
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when it may be possible to form an approximate estimate of 
the prospects of reviving cotton growing in these colonies. 

Among general subjects there are several of an interesting 
character such as the present position of Rice growing in the 
West Indies, the possibilities of Rubber cultivation, the 
treatment of An tin ax and other diseases in stock,-the Cocoa-nut 
industry, the relative merits of Hairy Sheep as compared with 
other sheep in the Weot Indies, and the establishment of 
Agricultural Banks. 

The treatment of the diseases affecting crops continues 
to receive a large share of attention. There is no doubt that in 
most cases where diseases have made their appearance, and 
whero remedial measures have been immediately taken in 
hand, the loss to the planter has been either prevented 
altogether or greatly reduced. Proposals put forward for 
fumigating plants before they are admitted into these colonies 
are being generally carried out. This is one of the most 
effective means for preventing the introduction of insect pests. 
Disinfecting large importations of seed, as was done in the 
case of Sea Island cotton seed during last season, is a precaution 
that deserves to be generally adopted. 

At former Conferences a prominent position has been given 
to proposals for introducing the teaching of the principles of 
Agriculture into the Primary and Secondary Schools in the West 
Indies. The progress in this direction has necessarily been some¬ 
what slow; but, on the whole, sufficient experience lias now been 
gained to enable us to look hopefully as to ultimate success. 
The information to be placed before us by those who have 
taken an active part in this work cannot fail to be of interest. 
It is impressed upon us as a matter of daily experience that, 
until the mass of the people in the West Indies are brought 
into sympathy with agricultural pursuits and are trained from 
infancy to adopt the successful treatment of the soil as the 
basis upon which to build not only their own prosperity 
but the general prosperity of these colonies, we cannot 
regard ourselves, at, fully equipped for competition w T ith other 
countries. 


feUGAR INDUSTRY. 

From a recent report presented by Professor Harrison 
in behalf of the Sugar-cane Expeiiment Committee of the 
Board of Agricultures it would appear that the total area 
under cultivation in sugar-cane in British Guiana is 78,008 
acres, including 2,500 acres cultivated by small farmers. This 
is an increase of 11,005 acres as compared with 1890. The 
average cost of producing 1 ton of first centrifugal sugar, 
including 11 per cent, second sugar and 25 gallons of rum, was 
£10 9s. 2 d. in 1903 as compared with £11 9s. 2d. in 1890. In 
1807 only Rmall areas of land were occupied with canes of 
other varieties than Bourbon, while at the present time about 
14,000 acres are planted with them. The result of experiments 
on a large scale with seedling and other canes than Bourbon 
recorded during the last three years ‘indicate an increased 
yield per acre of from 12 to 20 per cent, over that of the 
Bourbon/ The Committee states that this increase has been 
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obtained l»y tho substitution of certain new varieties for the 
Bom bon cane ‘without increase in the cost of cultivation and 
possibly with a lessened outlay for manure/ It is added that 
4 in many of the experiments the varieties, other than 
Bourbon, have been cultivated on land on which the 
latter cane does not flourish, while the Bourbon returns 
are, a« a rule, from land of average fertility upon which 
it gives satisfactory returns/ 

A 4 Report on the Agricultural Work in the Experiment 
Fields and the Government Laboratory for the soason 1903-4/ 
in British Guiana has recently been issued by Professor 
Hanison. 

The following are the principal varieties of other canes 
than Bourbon cultivated in British Guiana D. 109 (3,338 
acres), White Transparent (2,876 acres), B. 147 (1,138 acres), 
T). 625 (537 acres), and B. 208 (117 acies). 

A geneial summaiy of the interesting losults presented by 
the Ntigtti-cane Committee at British Guiana will be discussed 
later. A& confirming what is stated by the Committee and 
as showing what has boon done with seedling canes on a large 
hcale at the Diamond Estate in British Guiana, the Manager 
states, as the result of expei iments carried on for four years 
(1901-4 inclusive), that seedling canes grown on an average 
urea of 1.537 918 acies, as compared with Bom bon rnnos grown 
on an average area of 2,821 , 352 acres, havepiovod better than 
the Born bon to the average extent of 21 per cent. The average 
crop leaped dining the peiiod under leview was 10,560 tons of 
frugal 1 . The details on which this summary is based are now 
befoie you. 

At Barbados dining the last five jeuis 20,107 vmieties of 
seedling canes ha\e been laiscd. Less than 1 pci cent, of these 
have stood the stringent tests of field and chemical selection 
applied to them, Tho seedling experiments in hand up t > 
December 31,1903, consoled of S,120 plots eovei 1114 113 291 acres. 
Experiments with manures consisted of 106 plot-» oo\oibig an 
arei of 14‘IQO fine-, while another sot of mtumiial o*|joiiments 
consisted of eighteen plots emoting an area of 16*02 acres. The 
general results me fa\ourable and indicate that the efTorfcs 
that are being made are in the right direction and justify tho 
opinion that the laising of smiling canes alfotds special promise, 
as iu British Guiana, of increasing the yield and diminishing the 
cost of cane sugar production in this island. 

About 35,000 acres of canes are reaped annually in Barljados. 
According to a return prepared by Mr. Bovell in 1003, the 
Bourbon caue, owing to the prevalence of disease, has been, 
almost entirely discardod of late years. Tho area under culti¬ 
vation in this cane in 1903 was 328 acres. The a* ea under other 
canes m 1903 was approximately as follows : White Transparent, 
18,566 acres; Rappoe, 8,089 acres; Caledonian Queen, 1,661 acres ; 
B. 147, 1,642 acres; B. 208, 842 acres. Tho area under seedling 
canes is gradually extending. The figuies for 1904 are not yet 
available. Of the newer canes the most promising is B. 1,529. 
The cultivation of this cane (on account of tho large yield, per 
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acre and the purity of its juice) is being extended to a a many 
experiment plots as possible during the present planting season. 

The reason w by seedling canes have not been adopted on 
a larger scale at Barbados is due to the high standard, of 
excellence attained in that island by the White Transparent 
cane. But every year the results of the seedling experiments 
show an approximation to the establishment ot a licher and 
moie stable variety. In the meantime, the conjoined efforts 
of the Department and membeis of the planting community 
are steadily being directed to the general improvement of the 
industry. 

A Pamphlet (No. 32) containing a summary of the last 
Report on ‘Seedling and other canes at Baibados, for the 
year 1903-4,’ prepared by Professor d’Albuquerque and 
Mr. J. R. Bovell, is now before you. 

In the Leeward Islands Dr. Francis Watts has recently 
present edtlie results diuing the last five years in regard to the 
introduction of seedling canes and mannrial oxpeiiments at 
Antigua and St. Kitt’s. 

At Antigua theie arc about 8,000 acies under cane culti¬ 
vation. The piincipal varieties aie the White Transparent 
(under w liic-li is included Naga B , Mont Blanc, and Caledonian 
Queen), B. 117, D. 95, and B. 208 Tlic area under Bourbon is 
reduced to about 204 acies B> mean 6 ! of the intioduction of 
new ^*iidles ol cane*-, Dr. Watts states, ‘the planter lias now 
an oppotlimit} of selecting liis canes for particular soils and 
situations or for eaily or lito planting. In this wry lie may 
not necessarily select that cano which has done best on the 
average of the whole of the experiments, but liis own observa¬ 
tion may have led him to seo that some particular cane will 
prove suitable lor some special conditions and lie “-elects 
suitable canes accordingly.’ 

At St. Kill’s the total area under canes is estimated at 
7,000 ncie-. The principal canes cultivated aie what are 
known a^ the ‘ Jamaica \ Caledonian Queen, and White Trans¬ 
parent. The nrci under seedling cane B. 117 is about 1,700 
acres and under B. 208,130 acres. The 1 area under Bom bun is 
about 310 acres. 

At one time cane diseases in this island * invaded one area 
after another until fears weie entertained that borne estates 
must be abandoned and sugar giowhig cease upon them. 
Follow ing the advice of the Department of Agricultme those 
planters whose canes were being destroyed by the ravages of 
disease introduced other vaiieties, notably B. 147, with the 
happiest results: plantations which were in danger of aban¬ 
donment are now bearing luxuriant crops to the great relief 
and satisfaction of their owners.’ 

In summing up, Dr. Watts states: ‘ it will be seeu that the 
new T ly introduced varieties of canes, including some of the 
newly discovered seedlings, have already played an important 
pait in the sugar industry of the Leeward Islands. The work 
of their introduction is highly regarded by planters who freely 
express their appreciation of the advantages they have derived 
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and the feeling is now engendered that in the selection of 
varieties of cane they are in possession of a powerful defonce 
against many forms of cane diseases.’ 

A pamphlet (No. 38), containing a bummary of the results 
of the cultivation of * Seedling and other canes at the Experi¬ 
ment Stations in the Leeward Islands during the year 1903-4/ 
is in the press and will be issued shortly. 

At Trinidad the Otaheite or Bourbon cane is generally 
cultivated. Owing to the absence of serious disease and to the 
generally good results obtained from the present canes, 
systematic experiments on large estate scale with seedlings and 
manures have apparently not been regarded as a necessity, as 
in the other colonies. Seedlings raised locally, or obtained 
from elsewhere, have been grown for some years at St. Clair 
Experiment Station and the canes analysed by the Government 
Chemist. The recent results are published in the Proceedings 
of the Agricultural Society and the Annual Reports issuod 
by the Botanical Department. 

At Jamaica during the last tlireo years Mr. II. IT. Cousins has 
undertaken mammal experiments on estates oil a fairly large 
scale. The results lmvo shown that Jamaica soils are generally 
well suited for cane cultivation. About eighty selected varieties 
of cane are being grown at the Experiment Station at Hope for 
distribution. It is now proposed to inaugurate a scheme of 
sugar work on a large scale. A law was parsed by the Legis¬ 
lature in August 1003, by which the Imperial grant-in-aid of 
the Sugar Industry (£10,000) was appropriated for the main¬ 
tenance, under the direction of Mr. Cousins, of Experimental 
Stations with Rpecial reference to the chemistry and 
mycology of sugar and rum. A Fermentation Chemist has 
been appointed in connexion with the nun investigations. The 
grant is estimated to provide for research and experiment work 
for six years. 

In regard to the sugar-cane experiments carried on in the 
West Indies, it may be mentioned that the numerous publica¬ 
tions issued, as well as tlie new canes raised, appear to be highly 
valued in other countries. For instance, the Director of 
Sugar-cane Experiments at Hawaii states that 'cane 1).117 
yielded from a ton to a ton and a half more sugar to the acre 
than any other variety under trial/ In Cuba Mr. E. F. Atkins, 
of Grand Soledml, reports that cane D.93 gave highest polariza¬ 
tion and purity. B. 208 (from short 2nd. plants) led in this 
respect but was deficient in juice. Mr. Robbins of Port Douglas, 
Queensland, mentions that B.117 headed the list, yielding 23*40 
per cent, of 4 possible obtainable crystallizable sugar * from 
ratoon*. Iu Louisiana the best seedling canes in experiments 
carried on by Dr. Stubbs were D.05 and D.71. 

The exports of selected cane tops from Barbados are 
considerable: a recent set of shipments to a neighbouring 
island consisted of 20,000 plants. 

CACAO INDUSTRY. 

A review of the Cacao Industry in the West Indies was 
published in the West Indian Bulletin , Vol. V, pp. 172-7. It 
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would appear that the total exports of cacao from these 
colonies have risen from 333,817 cwt. in 1898 to 491.87U cwt. in 
1902, These figures indicate that cacao plantations? me being 
very considerably extended throughout the West Indies, The 
exports of cacao from Trinidad are of the animal value of 
£1,000,009. Those of Grenada are of the annual value of 
£250,000. Jamaica comes next with exports of the annual 
value of £80,000. It is estimated thut about 80,000 plants, 
besides large quantities of pods, aie being distributed from the 
Botanic Gardens and Experiment Stations every yoar. The 
diseases affecting cacao continue to receive careful attention, 
and planters aie kept fully informed as to their character and 
treatment. So far the 4 Witch Broom 1 disease, that ha^ «o 
seriously crippled cacao estates in Surinam, has not reached 
the West Indies. It is de&irable that tire recommend alio ns 
made by the Imperial Department of Agriculture with the 
view of keeping out tlii-> disease be continued. 

The results of experiments uith the view of improving the 
general health and the yield of cacao plantations will be 
discussed later. 


COTTON INDUSTRY. 

The first of the recent experiments in cotton growing 
were started at St. Lncia in 1900. In the following year these 
experiments were extended to Barbados and the northern 
islands. In 1002 Messrs. Seudall and Wade began the culti¬ 
vation of cotton on a commercial scale at St. Kitt’s and 
Montserrat. The total area planted in all the islands in 1902 
was 500 acres. This was increased in 1908 to 4,000 acres. 
During the year 1904 the area planted in Sea Island cotton, 
and now coming into beariug, was 7,243 acres, and in other 
varieties 4,438 acres, making a total of 11,081 acres. Valuable 
assistance was rendered by the British Cotton-growing 
Association in making grants of money and machinery: ateo in 
taking charge of the shipments of cotton and finding the best 
market for them. More recently the Association arranged for 
a visit to the West Indies by Mr. E. Lomas Oliver who 
rendered great service by explaining in detail the requirements 
of spinners in regard to uniformity in length of •staple, colour, 
and flnenesh. The Imperial Department of Agriculture sup¬ 
plied 35,700 11). of seed of the best variety of Sea Island 
cotton at cost price. At present there are fifteen well-equipped 
cotton ginneries in working order. The prices obtained for 
West Indian Sea Island cotton during the past season have 
ranged from 12 d. to lSd. per B). The average price was 
14Jd. per Ur, It is now recognized that West Indian Sea 
Island cotton is an article in good demand, and the industry 
shows every promise of being established on remunerative 
lines. It is probable that the crop of Sea Island cotton to be 
reaped from now to May next will reach about 5,000 bales 
(of 300 B). each) of the value of £100,000. Details in regard to the 
general position and prospects of the cotton industry will be 
laid before the Conference. 
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FRUIT INDUHTRT. 

The very considerable fruit trade at Jamaica has been 
gradually built up (luring the Inst twenty-five years. Numerous 
difficulties had to be overcome, but the nearness of the New 
York market was an important factor in favour of the 
industry. Latterly, by means of the Direct Line of Steamer*, 
a fruit trade is being established between Jamaica and the 
United Kingdom. The total value of the fruit trade of 
Jamaica in banana?, oranges, and other fruits iH about £800,000 
annually. 

Naturally, the success of Jamaica has suggested efforts to 
establish a similar fruit trade in these eastern colonies. They 
are 1,000 miles nearer Kuropc, and many of them are very 
favourably situated for the production of fruit. The best 
means for shipping the fruit *o as to enable it to be landed in 
good condition is a problem that has been under consideration 
for some time. 

It is pi’obablo that, if the growers could obtain 
insulated and thoroughly ventilated holds by means of air- 
shafts and fans on board the present Royal Mail steamers, 
Barbados bananas, packed in crates, might be successfully 
shipped during the winter and spring months, say, from 
October to June, without cool storage. But, with the exception 
of Barbados, which is the last port of call for the Atlantic 
steamers, it ha* been conclusively shown that cool storage is 
absolutely necessary for the shipment of fruit from all these 
colonies. 

As an experiment, two of the Royal Mail steamers (the 
‘Tagus’ and ‘Trent’) have been fitted with the Hall system 
of cool stoiage, and the results 'with bananas, when the fruit is 
carefully selected beforehand, and kept in a temperature 
between 00" and 65 J P\ have been uniformly satisfactory. 
If a sufficient quantity of fruit were grown for shipment, the 
Royal Mail Company might be induced to extend the Hall 
system to the other mail -hi])*, ami this might lead to further 
developments. 

The subject is beset with difficulties, ami it will require 
careful negotiation to be carried on for some time in regard to 
details before shippers find themselves in a position to obtain all 
their requirements. The first step necessity is to grow* tho 
right kind of fruit aud produce it in such quantities and in 
such a condition as to meet the requirements of the market. 
Then would follow the arrangements for shipping it. In this 
matter it would appear that shippers must depend, for some 
time at all events, on the existing Royul Mail steamers. After¬ 
wards, when the trade has assumed large dimensions, tlie 
company might be able to see its way to provide special 
steamers fitted with cool chambers capable’ of delivering large 
cargoes in good condition. - , 

LIME INDUSTRY. 

The exports of limes, concentrated lime juicp and. essential 
oils of limes from Dominica are of the annual value of £45,370. 
Lime juice and oils are exported from Montserrat of the value 
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of £5,810, limes and lime juice from Jamaica of the annual 
value of about £0,000. Trinidad also exports some lime juice. 

This industry has occasionally been threatened by the 
attacks of scale insects, chiefly the purple scale (Mytilaspis 
oiiricola) and the orange snow scale ( Chionanpis cilri). It has 
been shown at Dominica that these insects con be kept in cheek 
by careful cultivation, including pruning and manuring the 
trees, and the use of insecticides. A small steam outfit for 
spraying lime trees has been introduced on one estate at 
Dominica with satisfactory results. 

The manufacture of commercial citrate of lime has been 
investigated l?y Dr. Watts, and the results have been published 
in the Went Indian Bulletin , Vol. II, p. 808 and Vol. Ill, p. 112. 

IMPROVEMENT OP STOCK. 

This is a subject that for a long period has received careful 
attention at Jamaica and Trinidad. It is now being generally 
recognized as an essential feature in the agricultural develop¬ 
ment of the Wast Indies. At British Guiana the Board of 
Agriculture has made an excellent start in this direction. The 
stock farm at Antigua is in com*se of being re-organized and 
improved. Considerable sums have been expended during the 
last six years by the Imperial Department of Agriculture in 
the purchase of pedigree animals for the purpose of improving 
local breeds in the smaller islands. Already there is a distinct 
improvement noticeable in some localities, especially in small 
stock such as sheep, goats, rabbits, and poultry. Dominica has 
taken up the improvement of ponies, and a small stock farm is 
attached to the Agricultural School. At St. Vincent a 
Hereford bull has proved very useful. At Barbados two stud 
goats, one presented by Baroness Burdett Coutts, were 
introduced two years ago. The progeny of these obtained 
prizes at the Agricultural Show on December 21 last. 

KI8AI, HEMP INDUSTRY. 

In districts where there are large stretches of moderately 
level, rocky or stony soils, with a low annual rainfall, say, 80 to 
40 inches, it is probable that sisal hemp might become a success¬ 
ful industry. There are thousands of acres of land exactly 
suited for growing sisal hemp at Montserrat, Nevis, and the 
Virgin Islands. Full information In regard to the require¬ 
ments of this industry has lately been published (Went Indian 
Bulletin , Vol. V, pp. 150-72 and Agricultural Newn, Vol. III. 
p. 347). 

In sisal hemp we have a crop which can be grown on poor 
and rocky land unsuited to other crops; its cultivation is 
a simple matter and reliable machines can be obtained for 
preparing the fibre. During the last ten years the price in the 
United States has varied from 1^<£. to 5 d. per K>. The cost 
of production may be placed at about lcL per B>. to cover 
everything. A capital of £8,000 to £4,000 would be likely to be 
necessary to establish a plantation of 000 to 800 acres with the 
necessary buildings, machinery, etc. 



RUBBER INDUSTRY'. 


Tlie prospects of establishing plantations of Iudia-rubber 
trees with the view of meeting the demand for commercial 
mbber will come before the Conference. Plantations of Para 
and Central American and Lagos rubber trees roqniro a rich 
soil and an abundant rainfall. There are undoubtedly largo 
tracts of land in the West Indies callable of being planted with 
rubber trees. It will bo interesting to learn some of the 
results of tlie experimental plantations already started by 
private enterprise at Trinidad and Tobago. 

OCCURRENCE OF ANTHRAX AND OTHER DISEASES. 

Papers will be presented on the occurrence of Anthrax 
and other diseases in cattle and horses for the purpose of 
obtaining a general review of the circumstances attending the 
appearance of these diseases and the methods usually adopted 
for dealing with them. This is a subject that does not appear 
to have been so fully discussed as it deserves in its bearing on 
agricultural progress. The losses that have been incurred in 
some colonies fi om these diseases have been very serious. 

TOBACCO INDUSTRY'. 

This is a subject that continues to receive attention, 
but outside Jamaica little actual progress has been made in the 
production of first-cla&s tobacco on a commercial scale. At 
Barbados, Antigua, and St. Kitt’s, and, I believe, at Trinidad, 
tobacco is being grown to some extent for local consumption. 
It has been suggested that the services of a competent tobacco 
expert might be obtained to afford hints both as to the cultiva¬ 
tion and curing of tobacco in the tropics. At Jamaica an 
experiment in growing Sumatra tobacco for wrappers under 
the shade of thin cloth was started last year by the Board of 
Agriculture. The results are full of interest. It is believed 
that as fine a grade of wrapper for cigars can be grown in 
Jamaica as that, hitherto, obtainable only from America. 

BEE KEEPING. 

There has been a distinct revival in this industry of late 
years. Honey is being produced in large quantities and the 
exports are appreciable. Bee supplies have been regularly 
kept in hand at the Botanic Stations and the students at the 
Agricultural Schools receive a sound training in boo manage¬ 
ment. Jamaica still holds the lead in the production of honey 
and wax. The exports in recent years from this island have 
reached a total value of £21,000. The pamphlet on 4 Bee 
Keeping in the West Indies * (No. 0) continues to be supplied 
by the Agents of the Imperial Department of Agriculture. 

FISH CURING. 

The development of the fisheries of the West Indies was 
prominently brought before the Conference of 1901, and 
valuable information was published in the West Indian 
Bulletin, Yol. II, pp. 121-08, Since then, little or no advance 
has been made in regard either "to investigating the extent and 
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value of the fisheries or their utilization on a commercial 
scale. 

An interesting account of the * Fishes of British Guiana* 
has recently been published by Mr. T. Sidney Hargreaves, F.G.S. 

An attempt to establish a Fish'curing Factory at Barbados 
was started by the Imperial Department of Agriculture at the 
end of 1003, In a statement recently presented by Mr. G. W. 
Hunt, the Manager, it appeared that up to the middle of March 
1004, 31,000 flying fish, in addition to quantities of other 
fish, had been purchased at the Factory, and 185 barrels 
of pickled and salted fish had been disposed of to date. 
The total expenses of the Factory were $350*52; the cash 
sales amounted to $103*99; the amount due for fish shipped 
to Demerara and Trinidad was $174*00. The value of the fish 
in hand was $100*00, making a total of $497*90. This showed 
a credit balance in favour of the Factory of $147*47 as the 
result of efforts during the first season. 

AGRICULTURAL SHOWS. 

Agricultural Shows are now a regular feature of agri¬ 
cultural life throughout the West Indies. In the larger colonies, 
such as Jamaica, British Guiana, and Trinidad, efforts in this 
direction are on a comprehensive scale. The trend of develop¬ 
ment in recent years has been in the direction of holding more 
local shows so jis to enlist the interest of cultivators in the 
out-districts who had hitherto been overlooked. There is still 
a good deal required to be done to bring Agricultural Shows 
into immediate touch with the cultivators and stimulate 
them to grow and prepare produce possessed of special merit; 
and in the case of stock keepers to devote unremitting attention 
to the breeding and rearing of animals. The holiday side of 
Agricultural Shows is fully appreciated ; but in too many cases 
the main object, for which alone they leeeive grants from 
public funds, is not sufficiently kept in view. 

AGRICULTURAL EDUCATION 1 . 

Lecturers are now provided for teaching elementary science 
and the principles of Agriculture to the pupils at Harrison 
College, Barbados, the Jamaica College, Queen’s College, British 
Guiana, and the Queen’s Royal College at Trinidad, also for 
providing a course of instruction in Agriculture to the teachers 
iu training at the Colleges at Jamaica and Trinidad. A Science 
Master is attached to each of the Grammar Schools at St. Kitt’s 
and Antigua, and sixteen Seholari&hps in Agriculture, of the 
value of £6 to £10, are attached to these schools. Two Scholar¬ 
ships of the annual value of £75 offered in the Windward and 
Leeward Islands are tenable at Harrison College. 

The first series of lectures and demonstrations in Agriculture 
to teachers in charge of elementary schools were completed in 
1902. A second series with special reference to the care of 
school gardens has since been carried out at St. Kitt’s, Antigua, 
Barbados, and St. Vincent. At Jamaica the annual course of 
lectures to teachers with practical instruction at the Hope 
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Gardens is held in Jauuary of each year. Similar courses have 
been held at British Guiana. 

School Gardens and School Shows have been established 
on a large scale at Trinidad. Tt is stated that nearly 200 
Primaiy Schools are now provided with school gardens. 
Tobago has twenty-thieo school gardens. At Grenada there aie 
thirteen school gardens and at St. Vineeut ten school gaidens. 
At St. Lueia only six schools are not provided with school 
gardens. In the Leeward Islands the first efforts have been in 
the direction of providing schools with boxes and tins for 
growing seeds and small plants under a system of pot culture. 
Plots for school gardens are provided at the several Botanic 
Stations, but the want of rain or the absence of water often 
militates against the success of the^e. 

AGRICULTURAL PUBLICATIONS. 

. Iu all the colonies increased interest is shown in literature 
relating to agricultural subjects. At Jamaica the Bulletin of 
the Botanical Department , started in 1887, wa«* changed in 1003 
iuto tho Bulletin of Ike Di part men t of Agriculture with tlie 
uew of extending its usefulness. Tho Jamaica Agiicultural 
Society continues to issue its popular Journal started in 1S07. 
The agiicultural publications issued by the Government of 
Biitish Guiana consist of yearly and half-yearly leports on the 
Agricultmal Work in the Experimental Fields and the 
Government Laboratory, the Reports on the Botanic Guidons, 
and occasional leports on other subjects. The Tiinidad publi¬ 
cations ate the quarterly Bulletin issued by tlie Botanical 
Department since IS88, and the PmcetdingH of the Tiinidad 
Agricultural Society. Th o Proceeding* of the lonner Grenada 
Agricultural Society have been discontinued, as aUo tho 
Agricultural Gaulle and Plan tint Journal ol the Barbados 
Genera 1 Agricultmal Society. Tho active* Agricultural Society 
at Dominica issuer an occasional Journal entitled the Dominica 
Ai/ncufturiHti edited by J)r, II. A. Allow! Nieholls. In most of 
these colonies the pi ess affords at all times a valuable means 
for tho discussion of agricultural subjects, and devotes an 
appreciable amount of space to the diffusion of informal ion 
bearing on local industries. The Official (laudcu are also utilize! 
in this dilection. The Imperial Department of Agricultuio issues 
every fortnight a popular review entitled l he Agricultural Nan f, 
and a quarterly scientific journal, tho H>s/ Indian Build in . 
Both these publications nave a wide circulation amongst 
members of the planting community. It is proposed slightly to 
enlarge the Agricultural News and provide a coloured wrapper 
to preserve it for binding. In addition, there are issued 
Pamphlets on special subjects and Annual Progress Reports on 
the several Botanic and Experiment Stations, the Agricultural 
Schools and Agricultural Education. The total number of 
copies of publications issued by the Department during the 
year 1004 amounted to 70,200. 

This is a brief summary of Agricultural progress during 
the period that has elap&ed since the lost Conference in 1002. 
The facts here stated will bo confirmed and, in many particular's, 
supplemented by the information to be brought before us by 
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thoto present to-day, who hove so ably taken part in the work. 
We have now passed out of the pioneering stage and we are 
in a position to present not only important results ai affecting 
the sugar, cacao, cotton, fruit and other industries but to 
dcmonstidto that these Conferences, and the Department to 
which they owe their existence, are not only valuable to these 
Colonies, but that they also advance the general inteiests of 
the Empire. (Applause.) 


The lion. B. Howell Jones (British Guiana): I do 
not think that any of you would wish us to leave this room 
to-day without expressing our grateful thanks to Sir Daniel 
Morris, the President of this Conference, for the practical 
address he has given us summarizing the work that ha- 
been peiformed by the Imperial Department of Agriculture 
and the Boards of Agriculture which exist in the other West 
Indian Islands and Colonies. He has touched in his address on 
almost every subject that interests the planter-—and in using 
the word ‘planter-,’ I include those who aie interested in 
what are known as the minor industries especially, because 
I think the Imperial Department of Agriculture has in the 
greatest degree assisted and helped those minor industries and 
encouraged those who have uot the means, or large means, at 
their disposal to carry on vast sugar estates, which require 
a great deal of capital. It is for the encouragement of the small 
capitalists in the West Indies that the Imperial Department 
of Agriculture has become an extremely useful, and I may say 
an almost essential, part of the organization of the Government 
of the West Indies. We have lately heard politicians in 
England on the great principle of Imperialism. It i9 a thought 
which has existed long prior to these men who live in England, 
because I believe it has for many yearo always been felt 
deeply in the hearts of those who have been colonists that the 
Imperial idea would one day come to the front. And it is not 
only an Imperialism of politics, but an Imperialism of agri¬ 
culture which will exist where an association exists such as 
we have in the Imperial Department of Agriculture in the 
West Indies. The principles of agriculture are exactly 
the same all over the world: they are not obtuse in 
any way. If there are any differences in the methods 
of dealing with various plants or fruits that are grown, 
it is local circumstances which introduce those differences. 
I remember Professor Wrightson addressing a large meeting of 
students at the Royal Agricultural College in Cirencester, in 
the course of which he said: Gentlemeu, I have talked to you 
and instructed you in everything I possibly can on agriculture; 
but all I have told you and all I have endeavoured to instruct 
you is nothing if you do not take local circumstances into con¬ 
sideration.’ And in dealing with the question of agriculture in 
the West Indies, each one of u& must consider the local circum¬ 
stances under which he work*. It would be perfectly absurd 
for any one of us to say that such and such a thing has to be 
done to produce a crop simply because it happens to be done in 
the colony t,o which he helongs. In the neighbouring colony 
the circumstances may be entirely different, and that particular 



300 


class of agricultural work would be entirely unsuitable. We 
have met to-day, and we shall continue for the next ten days, 
to discuss amongst ourselves the work that has been performed 
by the Imperial Department of Agriculture, and to exchange 
ideas; and I think many of hh will learn a great deal From 
what wc shall see in visiting this beautiful island of Trinidad. 
It is called, as his Excellency Iioh said, the 1 Pearl of the Antilles, 1 
and it has produced crops -cocao, sugar, and fruit—quite equal 
to any other part of the West Indies. Perhaps the sugar 
estates here are not so largo as those in tho colony to which 
I belong, but the men who conduct the sugar estates are quite 
in the forefront of everything that has been done in the way 
of sugar production. I feel there is one thing we should not 
forget, and that is the names of those who have gone before 
the present generation, whose names art) deeply written in the 
pages of the history of agriculture in the West Indies, 
and who, although not assisted by science or scientific men 
have left a mark indelible on the agricultural history of those 
colonies. They were the pioneers of agriculture in tho West 
Indies; they undeiwent hardships and, it may be, adopted rule 
of thumb methods; but the results obtained by them were not 
in any degree less than those obtained nowadays by the 
assistance of scientific observers and scientific men. I think 
this Conference regrets the absence of one who, by his high 
scientific knowledge and great attainments, has won the high 
esteem and respect of everyone who knows him. As the 
representative of the Board of Agriculture of British Guiana, 
I regret that Professor Harrison is not amongst us. Everybody 
respects his high scientific attainments and the way in which 
he disseminates knowledge among those who work with him. 
We in British Guiana thank Barbados for having allowed us to 
take away from them a man whom we look upon op second to 
none in the West Indies. I will not detain tho Conference any 
longer, but will only say, in conclusion, that we thank Sir 
Daniel Morris for the addresH he has given us to-day, and we 
only hope that the results of the Conference will be such as to 
bring Fruit and grist to the mill which we all serve the 
Agricultural Industries. (Applause.) 

The Hon. Eoustku M. Alusynr (Barbados): 1 wish to 
second most cordially the vote of thanks, which has been 
proposed by my friend Mr. Howell Jones, to Sir Daniel Morris. 
When Sir Daniel rises to speak we always expect to liave 
a lucid exposition of what he has to Ray, and 1 think in this 
address which he has given us to-day, he has drawn up a most 
lucid and complete sketch of the work wc have to do during the 
next ten dayr. I notice that there are exactly thirty-nine 
members of the Conference, aud 1 hope that these thirty-nine 
articles will be able to draw up a sufficiently explanatory 
dictum of their faith, in order that we may proceed to elucidate 
the questions that he has put before us. 

After the retirement of the visitors, the Conference 
proceeded with business. 

The President announced that Dr. van Halt,, the Director 
of Agriculture in the Dutch West Indian Colonies, had been 
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invited to attend this Conference as an hononary member, and 
he was sure they would join with him in welcoming that 
gentleman amongst them. He had further to announce 
that Mr. Walter Powell Jeffreys, who took a great and 
keen interest in agricultural matters generally, had also 
been invited to be an honorary member of the Conference. 
To-morrow morning at 10 o'clock the Conference would 
resume its session, and he hoped that the members from 
Tobago and St. Vincent would have joined by then, and 
they would proceed to the consideration of subjects connected 
with the sugar industry. The matters to be discussed on 
subsequent days were stated in the programme which had 
already been circulated amongst members. The subjects, 
however, would not necessarily be taken in the order there 
given. The excursions which had been arranged by the 
Agricultural Society were also set down on the programme, 
and any alterations would be duly notified. 

The Conference then adjourned until 10 a.m. on Thursday. 


ABSTRACT OF PROCEEDINGS. 

The regular business of the Conference was proceeded 
with on Thursday, January 5, at 10 o'clock. 

II. SUGAR INDUSTRY. 

The discussion on results of recent experiments with 
‘Seedling Canes and Manurial Experiments in the West 
Indies * was opened with a paper read on behalf of Professor 
J. B. Harrison, O.M.G., by Mr. E. W. F. English (British 
Guiana). 

It was stated that 14,000 acres were occupied in British 
Guiana with varieties other than the Bourbon, and of these 
about 12,000 acres were being cultivated in new seedling varieties, 
the favourite varieties being D. 109, B. 147, D. 145, D. 625, and 
B. 208. In late years nearly one-third of a million tiny canes 
had been raised and 26,000 of these had been selected for field 
experiments. From these a few hundreds had been selected for 
continued experiments, and from these again the planters had 
selected some fifty varieties as being of possible value to them, 
and of that fifty some dozen or so showed promise of being of 
actual value agriculturally. There were indications that among 
the latest selection of seedlings were large-sized varieties of very 
high saccharine content. Practically every estate in the colony 
carried on small-scale experiments. But there was also a system 
of large-scale experiments which gave much more reliable 
results. 

With regard to the manurial experiments, it would appear 
that the general principles were applicable not only to the 
Bourbon variety but also, probably, to all the new varieties 
submitted to experiment. The objects have been to determine 
the effects of the manurial constituents of plant food upon the 
yield of the sugar-cane, and to determine, if feasible, the effect 
of tillage, manuring, and cropping upon the proportion of the 
readily assimilable constituents. 
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Profeasor J. P. jVAlbuquerque (Barbados) followed with 
a paper dealing with the results of the experiments carried on 
in Barbados. He referred to the pamphlet containing a sum¬ 
mary of the results obtained in the experiments with varieties 
which had recently boen issued and which was in the hands 
of the members of the Conference. B. 208 wa« still in favour 
with planter^, and one of the newer canes, B. 1,529, had given 
very promising lcsults. The principal results wore indicated 
on the diagrams which were hung on the walls. 

Dr. Francis Watts (Leeward Islands) gave a similar 
account of the experiments that had been carried on in 
Antigua and St. Kitt*s. The full report of these experiments 
was in the press and would shortly be issued. Some of the 
varieties had shown a greater power of resistance to disease 
and drought than others. The charts on the walls allowed 
clearly the results that had been obtained with various 
manures. 

Dr. Urioh, Analysist and Technical Chemist to the Trini¬ 
dad Estates Co., Ltd., read a short paper on the comparative 
yield of the Bourbon cane, White Transparent, and I). 05 at 
Brechin Castle estate, Trinidad, in 1904. The results were 
obtained on the large area of 1,702 acres, and were therefore 
of considerable interest. D. 95 bad given an average return of 
23‘05 tons per acre, os against an average of 21-28 tons per acre 
for White Transparent, and 10*43 tons per acre for the 
Bourbon. Dr. Urich was accorded a hearty vote of thanks for 
his paper. 

In closing the discussion, the President said that it was too 
soon to generalize except to this extent, that seedling cones 
appeared in most instances to prove of very considerable value 
to the planters and to flourish under conditions unsuited to 
the Bourbon cane. 

The subject of Cane Farming at British Guiana and 
Trinidad was then taken up. 

The Hon. B. Howell Jones gave details of the cane- 
farmiug industry in British Guiana, mentioning some of the 
difficulties which had had to be overcome in the beginning; 
these were partly connected with transportation, and partly 
due to suspicion on the part of the labourer. Tho latter 
difficulty had boen overcome by Mr. Scal’d who piepared 
a sliding scale of payment for canes which had l>eon accepted 
as a standard. 

Professor Carmody dealt with the industry in Trinidad, 
giving statistics which showed that the industry had pro¬ 
gressed and was now an established and important branch 
of the sugar industry. He concluded by making various 
suggestions for the improvement of the position of cane 
farmers. 

The Hon. S. Henderson also addressed the Conference on 
this subject and gave certain facts and figures supplied by 
Mr. Peter Abel with regard to the cane-farming industry in 
the Naparima and Pointe-a-Pitore districts between 1885 and 
1490. These showed that the tonnage of canes per acre 
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obtained by cane fanners was being greatly reduced through 
want of cultivation and exhaustion of the soil. 

His Excellency the Governor gave an interesting descrip¬ 
tion of a system of cane farming which had given good results 
in Fiji, tt was called the 1 share * system or * cane company * 
system. This was working so satisfactorily that the General 
Manager of the Colonial Sugar Refining Co., of Sydney, in 
whose hands practically the entire sugar industry of Fiji is 
placed, recently stated that he looked forward to the time, not 
immeasurably distant, when they would be able to reduce very 
largely indentured labour. A vote of thanks was accorded to 
his Excellency by the Conference. 

The Conference then adjourned for luncheon. 

CJpon the resumption of business several questions were 
asked by members of the Conference of the various gentle¬ 
men who had read papers at the morning session. 

Mr. L. Lewton-Brain (Mycologist on the staff of the 
Imperial Department of Agriculture) then read a paper 
briefly reviewing the principal fungoid diseases of the sugar¬ 
cane, with special reference to the rind disease ( Trichonphaeria 
sacchari), the pine-apple disease of cane cuttings (Thiclaviopsis 
ethacetious) and the root disease (Maraamius sacchari). 

The subsequent discussion showed that the rind disease 
was prevalent in many parts of the West Indies but was 
practically confined to the Bourbon cane. 

Mr. H. A. Ballou (Entomologist of the staff of the 
Imperial Department of Agriculture) reviewed the inject pests 
of the sugar-cane. He dealt especially with a new pest that 
had made its appearance on one estate in British Guiana and 
was doing considerable damage. The insect may be known as 
the Larger Moth borer or Castnia of the Sugar-cane.* 

Mr. A. W. Bartlett and Mr. Howell Junes added certain 
information with regard to the outbreak of this pest. 

The Conference thou adjourned to euable the Represent¬ 
atives to pay a visit to the St. Clair Experiment Station under 
the guidance of Mr. J. H. Hart, Superintendent of the Botanic 
Gardens. 


The Conference resumed on Friday, January 0, at 10 a.m. 

SUGAR INDUSTRY (CONTD.). 

Dr. Watts (Leeward Islands) read a paper on the 
* Field Treatment of cane tops for planting purposes.* He 
described the experiments conducted at Antigua on the 
treatment of cane cuttings with germicides. The experiments 
consisted in treating the cuttings with Bordeaux mixture, in 
tarring the ends, and in a combination of these two methods. 
The results were of a decisive character and tended to show 
that Bordeaux mixture was an efficacious agent in preserving 


It lias been identified as Castnia liciis, Drury. 
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the outline; tnmng the cuds had also had a beneficial effect, 
though less marked. The use of Bordeaux mixture in conjunc¬ 
tion with tar produced very slightly better results than 
Bordeaux mixture alone, but the slight gain did not warrant 
the extra expenditure on the tar. Bordeaux mixture was being 
fairly extensively used in this connexion at Antigua. 

This subject was discussed by Mr. IIowrIjTj Jones (British 
Guiana), Mr. Abel, Mr IIknokbson, and Mr. Fenwick 
(Trinidad), the opinion being expressed that on large estates 
with several thousand acres under canos the number of tops 
was too great to permit of their being treated. Dr. Watts 
replied that the magnitude of tho operation? could not be 
regarded as a barrier. 

Dr. Watts (Leeward Islands) then read a paper 
prepared by himself and Mr. H. A. Tkmpany (Assistant 
Chemist) on the ‘ Polarimotrie determination of Sucrose.’ The 
paper contained suggestions for securing greater accuracy and 
uniformity in results in work connected with sugar-cane 
experiments. 

A further paper by Dr. Watts on the ‘Central Sugar 
Factory in course of being erected at Antigua ’ was then read. 
He described the circumstances which had led up to the 
erection of the factory, and briefly stated the position of 
affairs at the present time. The capital of the Factory Com¬ 
pany was <£40,000, including tho £15,000 contributed by the 
Government. The Company agreed to erect a well-equipped 
factory capable of making 80 tons of 90° crystals in a day of 
twenty-three hours. It also agreed to purchase canes from 
peasant proprietors and others at prices to bo regulated by 
a sliding scale fixed beforehand. 

m. CACAO INDUSTRY. 

Mr. Hart (Trinidad) made a general statement of the 
experiments that had been carried out with a view to improv¬ 
ing the health and productiveness of cacao trees. He referred 
especially to the methods of dealing with diseases of the 
cacao tree. With this end in viow they had been trying to 
impress upon growers the great necessity for proper methods of 
pruning and cutting. Manuring had boon adopted, in some 
cases with very good results. 

A short paper, prepared by Mr. J. G. db Gannes (Trinidad), 
was read by Professor Carmody. So far, artificial manures 
had not been extensively used, but where they had been tried 
the results were encourging. Cacao in Trinidad had not 
suffered much from diseases; where they had appeared, with 
the treatment suggested by the Imperial Department of Agri¬ 
culture, and the advice and assistance of Mr. Hart, planters 
had been able to keep them under control. 

The President gave a brief account of the measures that 
had been adopted by the Department in Grenada, St. Lucia, and 
Dominica in rendeiing assistance to cacao growers by the 
establishment of sample plots in the outlying districts beyond 
reach of the Botanic and Experiment Stations. 
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Mr, Hudson (St. Lucia) gave a sketch of the experiments 
that had been carried on in St. Lucia. The results were 
described as very hatisfactory. 

The discussion was carried on by Dr. Nicholls (Dominica), 
l)r. Morton and Mr. de Gannes (Trinidad), and Mr. Fawcett 
(Jamaica). The last speaker inquired particularly as to the use of 
shade trees for cacao, and a valuable discussion followed in 
which many of the Representatives participated. The dis¬ 
cussion went to show that the practice in this respect varied 
in the different islands. In Trinidad shade trees (usually the 
Bois Immortel) were practically always employed, and the 
opinion was firmly held that cacao could not be srown there 
without shade. On the other hand, in Dominica, Grenada, and 
usually in Jamaica also, no shade was employed. 

The President said that the question could be settled 
only by actual experiment. He suggested that the Trinidad 
Agricultural Society might usefully undertake this. 

tn reply to the President, Mr. de Gannes stated that in 
Trinidad the average yield from cacao trees was about 12 bags 
(of 170 E>. each) per 1,000 trees, which were planted 300 to the 
acre. In Grenada, Mr. de Freitas stated, the average yield 
was 4 bags (of 190 Uj. ) to the acre. 

Mr. L. Lewton-Brain (Mycologist on the stafF of the 
Imperial Department of Agriculture) briefly summarized the 
chief facts with regard to the fungoid diseases of cacao. 
There were two stem diseases—the ‘canker’ disease due to 
a Nectria and the 4 die-back ’ due to Diplodia . There were also 
two pod diseases—the 4 Brown rot * due to Diplodia , and a black 
rot due fco Phytophthora . He also described, more fully, a new 
disease, known a*- 4 Thread blight.* that had made its appearance 
iu St. Lucia. A description was given of the appearance of 
the disease and the methods of treatment that had been 
suggested. A short note on this disease was handed in by Mr. 
Hudson (St. Lucia). 

The President mentioned that a serious disease known as 
• Witch Broom/ had appeared some time ago in Surinam. On 
account of the very destructive character of this disease, he had 
recommended to the various West Indian Governments that 
precautions should be taken to prevent its importation from 
the mainland of South America. 

Dr. VAN Hall (Surinam) gave the Conference the results 
of liis experiences with this disease, confirming the great loss 
caused by it to the planters. Spraying experiments had been 
commenced, but he could not as yet record any definite 
results. 

Dr. Watts (Leeward Islands) then read a paper on 
the manurial effects of green dressings and weeds in cacao 
cultivations. 

The conference then adjourned for luncheou, 

• IV. FRUIT INDUSTRY. 

After luncheon the President announced that the next 
subject to be taken up was the fruit industry. He had hoped 
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that papers wguld be brought forward deuling with the fruit 
industry in Jamaica and Trinidad. Lt was a largo subject and 
could not be adequately treated in the short time at their 
disposal. Owing to the sad and sudden death of Mr. Symington, 
who w as killed on the railway a few days befoi e the Conference 
met, the paper promised by him on the fruit industry of 
Trinidad could not be piesentod. He piopon-d, thcreloxe, to 
confine the discussion to the efforts that had been made at 
Barbados. 

Mr. Bovkll (Barbados) read a paper describing what had 
been done in the matter of shipping iruit from Baibados. The 
shipments included, bananas, citrus fruits, avocado pours, 
golden applet mangos, etc. Ho gave interesting statistics with 
reference to the cultivation and shipment of bananas. Fioiu 
January 1 to October 31, 1001 , they had shipped 8,012 single 
bunches and 3,050 bunches in double crates. 

Mr. Forster Allevnm supplemented tlio remarks of 
Mr. Bovoll by figures in reference to the shipping of bananas from 
one of his estates. The bananas shipped from that estate, 
amounting to about 700 bunches, had netted 1#. 2d. per bunch. 

In reference to this subjet 1 ! the President mentioned that 
he was told in England that the Barbados bananas were the 
finest that reached the United Kingdom. Tlio industry had 
made fair progiesa, and everything had gone well until July of 
last year, when, on account of the wanner weather encounter¬ 
ed by the steamers and the exceptionally large crop of 
English fruit obtainable, many oi* the planters had lost money, 
and some of them had been very much discomaged. They had, 
however, established the point that, if the iruit were carefully 
selected and well packed, and shipped in cold-storage chambers, 
there was little risk about its arrival in good condition. The 
' Trent *aud the‘Tagus’ had been fitted with cool chambers, 
and they were in future prepared to ship their fruit by those 
steamers. He hoped that later the other Royal Mail steamers 
would also be fitted with Hall's system of cool chambers, lie 
thought they should not be discouraged. They should remember 
that the fruit industry of Jamaica lmd taken something like 
Twenty-five years to establish, during which tlio planters 
experienced great difficulties before they found themselves in 
a position to overcome them. 

Dr. van Hall (Surinam) and Dr. Nktiollh (Dominica) 
also took part in the discussion. 

V. COTTON INDUSTRY. 

Mr. Bovell (Barbados) read a short paper on the position 
of the cotton industry in Barbados, reviewing the efforts that 
had been made down to the present time. This paper was 
supplemented by remarks from Mr. Forster Alleyne 
(Barbados) who gave some interesting figures in connexion 
with the profits of the cultivation of cotton on one estate in 
the island. The actual net returns, aftef* payment of all 
expenses of cultivation, ginning, baling, and shipping, varied 
from £8 to £12 per acre. One planter, on the estate referred to, 



313 


with 22 acres of cotton, cleared at the rate of £16 12*. Id . per 
acre. 

Dr. Watts (Leoward Islands) gave a nummary of the 
results ot cotton growing In the Leeward Islands. Experiments 
were started in 1902 with a view to determining the variety 
best suited to cultivation in tho^e islands: the-e had 
shown that the Sea Island was the variety to which they 
could best direct their attention, and subsequent experi¬ 
ments had confirmed that decision. In 1908 hand-power gins 
were provided by the Imperial Depaitment of Agriculture. In 
1904 the Department, aided by the British Cotton-growing 
^Vssocintion, had provided for Antigua a seiies of steam-power 
gins and baling presses. In St. KittV. Messrs. Sendai and Wade 
had carried on the industry on a large ^cale. In 1903-4 there 
were in St. Kilt’s about 1,100 acres in cotton, in Nevis over 
1,000 acres, in the small dependency of Anguilla 230, in 
Antisrua 500, and in Montserrat 500 to 600 acres. 

The Conference then adjourned till Monday. January 9, at 
10 o’clock. 


T T pon the resumption of the ordinary business of the 
Conference, on Monday, Januaty 9, the President recurred 
briefly to the cotton industry At the previous sitting J)r. 
Watts had given an account of the cotton industry in the 
Leeward Islands, and it was not proposed to re-open the 
discussion. With regard to cotton growing in St. Vincent, 
Mr. Sands would prepare a statement which would be published 
in the proceedings of the Conference. A fine series of 
samples of Seu Island cotton, raised from River«' seed supplied 
by the Imperial Department of Agriculture, was exhibited 
from Trinidad, St. Vincent, Barbados, and St. Kitt’s. 

VI. GENERAL SUBJECTS. 

The Hon. Wm. Fawcett (Jamaica) then read a paper 
on ‘Raiffeisen Agricultural Banks.’ He stated that Agri¬ 
cultural Loan Banks, on a popular basis were much wanted in 
Jamaica, and probably, also, in the West Indies generally. He 
laid before the Conference the general principles which should 
serve as a guide in the formation of such banks, giving an 
account of the system of Government loans adopted in Jamaica 
as a measure of relief to those who sustained damages by the 
hurricane of August 1903, The success of these loans had 
greatly encouraged those who were desirous of attempting* the 
establishment of peoples’ banka on the model of that marvellous 
and admirable system invented by Raiffeisen in Germany more 
than fifty years ago. The details of the Raiffeisen system 
were given in his paper. 

Mr. Fawcett’s paper was discussed by Mr. Howell Jones 
{British Guiana), Dr. Nicholls (Dominica), Mr. Collens 
(Trinidad), and Mr. Harbin (Grenada). The President offered 
the suggestion that the subject might be taken up and discussed 
in detail by the Agricultural Societies throughout the West 
Indies. 
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The President said the next subject on the agenda 
was a ‘Review of the efforts to establish plantations of 
Rubber-yielding trees in the West Indies/ Captain Short, of 
Tobago, had, in conjunction with Mr. Orde, the Manager of the 
West India Rubber Syndicate’s plantations, prepared a paper 
on rubber cultivation in Tobago. Ho gave the substance of 
the paper which showed that Cantilloa planlica iH practi¬ 
cally the only rubber tree grown in that island, there being 
about 90,000 trees of this species growing there. A number of 
points in connexion with this cultivation were submitted to 
the Conference, including the possibility of the use ot Castilloa 
trees as shade for cacao. 

In the course of the discussion which followed, Mr. Hart 
(Trinidad) expressed the opinion that a tree that itself required 
shade was scarcely likely to be of use as a shade tree for cacao. 
Mr. Fawcett (Jamaica) said that in Jamaica Castilloa grew well 
without shade: and the President remarked that in British 
Honduras experience was in favour of this tree as a shade 
for cacao. Experience in the different colonies evidently varied, 
but at the next Conference more definite information would 
probably be available. 

Mr. C. W. Mbadrn (Trinidad) then read an interesting 
paper on ‘Butter making at Trinidad.’ As tho result of 
experiments he was able to place before thorn a description of 
methods that had been the means of turning out a good 
marketable article cajwble of competing with any butter 
imported. Over 2,200 were made in 1902 which had realized 
£292. The samples submitted by Mr. Meaden were pronounced 
to be of excellent quality. 

The discussion which followed was taken part in by 
Dr. Watts (Leeward Islands), Professoi Carmody and 
Dr. Morton (Trinidad), Professor d’A^btiquerqur (Barbados). 
Mr. Hart (Trinidad), Mr. Sands (St. Vincent), and the 
President. 

The subject of ‘ Anthrax in the West Indies and the 
be-st means of controlling it’ next occupied the attention of 
the Conference. 

Mr. Ballou (Entomologist on the staff of tho imperial 
Department of Agriculture) opened the discussion by giving 
a brief account of the disease and its occurrence in tho West 
Indies. He read extracts from a paj>or prepared by Dr. 0. W. 
Branch on the outbreak of Anthrax in St. Vincent in 1902, 
showing serious loss in cattle and many deaths among the 
labouring class. I)r. Branch urged (1) the necessity of educating 
public opinion as to the danger of eating unsound meat; 
(2) the stringent prohibition of the flaying of any animal, 
except such as are regularly slaughtered for food; (3) the 
dissemination of information about the disease. Mr. Howell 
Jones gave interesting information in connexion with the 
treatment of anthrax in British Guiana. Mr. Duncan Miller, 
Government Veterinary Surgeon, Trinidad, was invited by the 
President to give an account of the precautions taken in Trin* 
idad with reference to the prevention of this disease. He 
advised notification, disinfection of premises under proper 
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supervision, vaccination if disease is rife, three weeks’ quaran¬ 
tine for diseased importations, and complete destruction by 
fire of all carcasses of animals dying from anthrax. 

* Dr. Nicholls (Dominica) and Mr. Williams (Jamaica) also 
contributed to the discussion on this subject. 

The Conference then adjourned until Wednesday, January 
11, at 9.30. An extra Hession was to be held on Friday, January 
18, for the consideration of further papers on general topics. 

VII. EDUCATIONAL. 

On re-assembling on Wednesday, January 11, at 9.30 a.m. r 
the President said they would take ‘the Results of efforts 
to introduce the teaching of the principles of Agricultural 
Science into the Colleges and Secondary Schools in the 
West Indies.* 

The discussion was opened by a valuable paper by 
Mr. Horace Deighton (Barbados) who dealt with the work 
of the Imperial Department in Barbados from an educa¬ 
tional point of view. Science teaching had been carried 
on at Harrison College, for some time prior to the arrival 
in Barbados of Sir Daniel Morris, by the Island Professor of 
Chemistry and his Assistant. In 1809 a Lecturer in Agri¬ 
cultural Science was provided by the Imperial Department of 
Agriculture, and efForts were made to take all the advantage 
possible of so liberal an appointment, the science curriculum 
being entirely remodelled. The amelioration of the condition of 
the West Indies was to be attained by a proper education, and 
that education could now be obtained at Harrison College, 
owing in great measure to the valuable assistance afforded by 
Sir Daniel Morris. Mr. Deighton also referred to the work of 
the Department in promoting an intelligent interest in the 
cultivation of fruits and vegetables among the peasantry by 
means of lectures to teachers of primary schools and by local 
agricultural exhibitions. 

Professor d*Albuquerque (Barbados) also dealt with the 
subject of agricultural education at Harrison College and 
referred for details to his paper in the West Indian Bulletin 
(Vol. I, pp. 94-100). The sketch there given had since been 
fully carried out. . 

The President remarked that the point he wished to 
dwell upon when he introduced the system was that a boy 
must have a good sound general education before he specialized 
in scientific agriculture. 

Dr, Watts (Leeward Islands) mentioned what had been 
done at Antigua and St. Kitt’s to assist the Grammar Schools 
by the appointment of Science Masters. The plan adopted at 
these schools was to allow the boys, at a comparatively early 
age, to elect whether they should take up elementary scientific 
Rtudies or depend entirely on classical subjects. 

Mr. English (British Guiana) made a short statement as to 
science teaching at the Queen’s College and at the Government 
Laboratory. This was almost entirely confined to chemistry. 

Professor Carmodt (Trinidad) followed with a paper 
on ‘Higher Agricultural Education in Trinidad.’ He read the 
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report of a Committee consisting of tlio Principals of the three 
colleges and himself, nominated on July 7 last, to discuss and 
formulato a scheme in respect of the teaching of Agricultural 
Science at the Colleges. Attempts had also been nindo to 
introduce higher Agricultural Education by pioviding a coiusc 
of instruction at the Government Laboratory and by n series 
of lectures at the Victoria Institute. 

Mr. J. R. Wujuams (Jamaica) read an interesting papor, 
which was greatly appreciated by the Conference, oil ‘ Popular 
Agricultural Education in Jamaica.’ During the hist few years 
there had been a steadily increasing effort to piomoto agri¬ 
cultural education both in the schools and outside of them. They 
had learned the importance of preparing the ground b> creating 
interest and sympathy in the work amongst the adult 
population and of doing all that could be done to equip the 
teachers for the new requirements imposed upon them. 

In the training colleges additional importance had been 
given to science subjects, particularly elementaly agricultural 
science; opportunities had been given the last few years for 
teachers actually employed in the schools to obtain a few 
weeks’ special agricultural training. 

In the second place the operations of the Jamaica Agri¬ 
cultural Society must be very largely credited with the 
improvement in popular agricultural education. Last year 
theie were forty-one local branches scattered all over the 
island, with a total membership of 2,508. 

Mr. J. H. Oollens (Trinidad) read a paper on ‘ School 
Gardens and School Shows in Trinidad.* Ho gave an account 
of what had been attempted with regard to school gardens, 
and stated that they were endeavouring to give that form of 
education which would go to the making of good citizens 
in country districts. With regard to School Shows, a beginning 
had been made in a small way in January 1002, when a School 
Garden Show was held at Port-of-Spain. Tho next year local 
shows were held at Oouva, Tunapuna, and Princes’ Town. lu 
the following year the Tobago schools entered into tho scheme. 
Each year the increased number of schools taking part and the 
improved quality of the exhibits have afforded a convincing 
proof of the utility of these annual exhibitions. 

Mr. Habbin (Windwai*d Islands) rood a paper on ‘Agri¬ 
cultural Education in Grenada and St. Vincent in 1902-1.* ITo 
was assured that in the matter of school gardens a fair start 
had been made, and that, with tho remedying of certain 
defeats, the school gardens of Grenada and St. Vincent would 
in the near future compare favourably with thoso of oilier 
colonies. He was satisfied that the foundation of agricultural 
teaching had been laid in the upper standards of the primary 
schools, and in this connexion the inclusion of plant life and 
kindred subjects in the object-lesson courses had proved very 
useful. He believed that another period of three years would 
find the undercurrent of opposition, which was so well known 
to characterize the first appearance of the teaching of agri¬ 
culture, entirely removed. 
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The subject of Agricultural Education, especially in 
relation to the work of Agricultural Instructors, was discussed 
by the President, Mr. Fawcett (Jamaica), Dr. Morton 
(Trinidad), Mr. Howell Jones (British Guiana), Mr. Hudson 
(St. Lucia), Dr. Watts (Leeward Islands), and Dr. Nicjholls 
(Dominica). 

The Conference was then adjourned to allow the members 
to attend the sale of stock at the Government Farm. The 
President announced that the Conference would meet again 
on Friday morning, when there would be an opportunity f or 
a further discussion on the subject of cane farming. 


CONFERENCE DINNER. 

The members of the Conference dined together at the 
Queen’s Park Hotel on the evening of Wednesday, 
January 11, at 8 o’clock. The arrangements for the dinner 
were in the hands of a committee appointed for the 
purpose consisting of the Hon. B. Howell Jones, 
the Hon. Wilt jam Fawcett, the Hon. Francis Watts, 
Professor d’Albuquerque, and Mr. W. R. Buttenshaw 
(Secretary). The President of the Conference (Sir Daniel 
Morris, K.C.M.G.,) occupied the chair. Covers were laid for 
fifty-one. In addition to all the members of the Conference, 
except the Representatives from Grenada, St. Vincent, and 
Tobago, who had been obliged to leave Trinidad during the 
afternoon, there was a largo number of guests including the 
following:— 

His Excellency, Sii Henry M. Jackson, K.C.M.G., Gover¬ 
nor ; the Hon. Hugh Clifford, O.M.G., Colonial Secretary; 
Lieut Colonel H. E. Brake, C.B., D.S.O., Inspector General; 
his Grace Archbishop Flood; Mr. Justice Swan; the Hon. 
W. G. L. Dybtt ; and Lieutenant Hankhy, A.D.C. His Honour 
the Chief Justice and his Lordship the Bishop were unavoid¬ 
ably absent. 

Dinner over, 

Sir Daniel Morris rose and proposed ‘The King 1 , which 
was drunk with the accustomed honours. 

Sir Henry Jackson then rose and said; Your Grace, and 
Gentlemen—It is my good fortune to have to propose a toast 
which needs no words from me to commend it to you, and that 
is c The Success of the Imperial Department of Agriculture for 
the West Indies and the health of its distinguished President.* 
(Cheers.) The separate parts of the toast I feel go together, 
for I am sure that as long as the President retains his health 
and vigour, there is no doubt whatever of the success of the 
Department. It is not very many years Binee the Depart¬ 
ment came to the West Indies, but if we go by results, 
a very great deal has been done which would have taken 
many departments very many years to accomplish. (Cheers.) 
The Department was formed to meet the needs of the 
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West Indies wlien they were in a very bad way, and 
to help them to establish other industries which might 
tide them ovor the time until the sugar industry could 
resume its place. It has done that thoroughly well, and 
many industries havo been asbisted by its advice. J can 
speak with feeling on this because it is not only in Trinidad 
that I have benefited by their at!vice and help. In the Leeward 
Islands, where I was for a very short time, I tried to do my best 
to help in the establishment of Central Factories. (Renewed 
cheers.) I worked very hard but I could not have done what 
I did without the assistance of my friend Dr. Watts. (Cheers.) 
Though I was there too short a time to carry to a successful 
issue what my successor was fortunato to accomplish, yet 
I know he will acknowledge liis debt to Dr. Watts, and the 
great Department which has so greatly helped u& throughout 
the West Indies. Not only as regards sugar but other industries 
the Department has given very material help. It foil to 
my lot to open the proceedings of the Conference, and 
I endeavoured on that occasion to express my gratitude 
and the gratitude which I am sure was felt throughout 
this colony towards the Imperial Department of Agri¬ 
culture (cheers); but I was sorry when I read my own 
remarks next day to And that I had left out exactly what 
I wished most to say. (Cheers.) I tried then to say what help 
the Department had given us, and how they were always 
ready to advise us ; but I left out what is of exceeding value 
not only in the West Indies but throughout the world, and 
that is, the value of their publications. (Cheers.) When 1 needed 
advice on the other side of the world, I turned to the West 
Indian Bulletin , which was sent me by the kind generosity of 
the Head of the Department, and there I generally found 
something to help the people along. Not only does the 
Department advise here but throughout the British colonies 
and beyond. I can say from my own experience that that 
advice is most useful. In Fiji we had a fruit industry and the 
trees were suffering from disease; I found in the Went Indian 
Bulletin the exact disease described and means of treatment 
suggested. Therefore, on the other side of the world the 
publications of the Department arc doing good. They have 
the widest range possible. They combine the results of the 
efforts of the practical agriculturist as well as of the trained 
scientist in botany and chemistry, and I should be afraid to 
say how many other things besides. I am surprised at the 
range of the work undertaken by the Department. I have 
read many interesting articles in the Bulletin : I was reading 
to-day about the birds of Barbados; and only a day or two 
ago I was talking to the distinguished Commissioner, and he 
informed me that fishing and fisheries came within the 
purview of the Department’s work. I had thought that 
fisheries could not come within the scope of a Board of 
Agriculture (cheera and laughter), but I remembered that 
I had been for a time stationed in Newfoundland and there 
they used fish for manure. (Applause.) That being so, I do not 
know where the Department will stop—what brapeh of science 
it will not be called upon to take up. But there is one 
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called upon to take in hand or investigate, it will help us 
with the same success that has attended its efforts in other 
branches. Therefore T ask you to drink to the health of Sir 
Daniel Morris, aud the success of the Department over which 
he presides. (Applause.) 

The toast was drunk with much enthusiasm. 

Sir Daniel Morrih (who on rising to respond was greeted 
with cheers) said: Your Excellency, Your Grace and Gentlemen, 

I am deeply touched by the very kind way in which the 
toast so eloquently proposed by Your Excellency has been 
received in this distinguished company, especially as after the 
lapse of six years it is possible to form a tolerably good idea of 
the nature of the work entrusted to the Department, and the 
measure of success that so far ha* been attained. Thanks to 
the strenuous efforts of the band of w orkers I see around me 
to-night the success of the Imperial Department of Agriculture 
is assured. It is receiving the hearty support of all classes, and 
T am convinced that during the next year or two the great 
utility and influence of the Department will be still more 
widely recognized. 

This is our fifth Conference. The value of these gather¬ 
ings is becoming more apparent year by year. They serve not 
only to draw together a number of highly qualified men 
directly interested in agriculture but the information acquired 
at these Conferences enables them to overcome difficulties that 
would otherwise dishearten nod exhaust them. I greatly 
appreciate the action taken by the several Governments in 
appointing able and accomplished representatives to attend 
this Conference; to those who have travelled some hundreds of 
miles in order to contribute their share of knowledge and 
experience I am most grateful: and especially for the hearty 
and cordial manner in which they have assisted me in the 
business of the Conference. We are fortunate in seeing 
amongst us a larger number of representatives of Boards of 
Agriculture and Agricultural Societies than on any previous 
occasion. We have in many respects quite a unique and 
unprecedented gathering in the agricultural history of the 
West Indies. There are several un-official gentlemen occupying 
distinguihhed positions like the lion. Howell Jones (of British 
Guiana), the Hon. Forster Alloyne aud Mr. Deighton, the 
distinguished head of Harrison College (of Barbados); Dr. 
Nichollb (of Dominica); Mr. Fenwick and Mr. Abel (of Trinidad) 
and mauy otherd. Amongst the official representatives we 
have Mr. Fawcett (of Jamaica): Dr. Watts (of the Leeward 
Islands): Piofessor d’Albuquerque and Mr. Bovell (of 
Barbados): Professor Carmody and Mr. Hart (of Trinidad), and 
the officers of the Imperial Department of Agriculture, ail 
devoted and zealous men who are doing most valuable work for 
the good of these colonies. As a result of the presence of these 
gentlemen, I believe our deliberations on this occasion have 
been more fruitful than otherwise they would have been, and 
we have come into closer touch with the requirements of the 
people. As I mentioned in my opening address we have been 
fortunate in having our meeting place iu this beautiful and 
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fertile Maud of Trinidad. We Lave been received both by 
Four Excellency, by the members of the Government Depart¬ 
ments with whom we have come into contact, ns well as by the 
planters generally, in the most cordial and helpful manure. 
In fact, our reception every where lias had in it the true rim; of 
West Indian hospitality, and wo shall long cherish the recollec¬ 
tion of the very pleasant days we have spent in Trinidad. At 
the same time we have not been forgetful that wo are here in 
a common interest, viz., for the purpose of advancing the whole 
industrial interests of the West Indies. 

I again thank Your Excellency, Four Grace, and Gentlemen 
for the cordial reception at your hands of tlio toast of success 
to the Imperial Department of Agriculture, and I trust that 
the Conference of 11)05 will still farther weld together the 
practical and scientific forces existing in the West Indies and 
that we may crown our efforts by securing a largo share of 
happiness and success to the inhabitants oF tho^o colonics. 
(Applause.) 

His Grace Auchbishop Flood: J have had a distinguished 
honour conferred upon me, by being invited by the gentlemen 
of the Dinner Committee to propose a toast that perhaps is 
not second to the one which we drank so enthusiastically just 
now, and that is. 4 the Health of our Visitors.’ (Applause.) 
Hospitality is a virtue that has been long known and practised 
in Trinidad ; but T shall not for a moment attempt to sav we 
have a monopoly of that virtue : it is a virtue of all the West 
Indies. (Cheers.) The West Indies have had their trials; they 
have had volcanic eruptions and hurricanes and sugar bounties 
(oheers and laughter) and all the other evils of life; but in 
spite of them all, they have ever uphold, in bright times and 
bad times, the name for generous, cordial hospitality. hi fact, 
the hospitality of the West Indies, and e&peoially of the West 
Indiau planters, has gone into a proverb. (Cheers.) I do not 
speak of a thing that I do not know anything about. Although 
I live in Trinidad, I have gone about a good many of these 
colonies and I know a lot about them ; and though an old man 
as I am, who realizes the discomfort of leaving his own home 
and travelling abroad, still 1 feel that even those discomforts 
are more than compensated for by the cordial welcome I get 
in all the West India Islands which 1 visit. (Cheers.) There¬ 
fore, in Trinidad I do not say you have a monopoly, but I do 
say that Trinidad stands foremost in the ranks of hospi Uility 
in the islands of the West Indies. (Applause.) We are always 
glad to receive visitors here. But to recoivo such distinguished 
visitors as the present is a high houour indeed and a great 
pleasure. (Applause.) These are no ordinary visitors we are 
receiving at the Agricultural Conference : we are receiving men 
of high scientific attainments, of wide practical experience; men 
that all the West Indies have to look up to for light and guidance 
in agricultural matters, and any island or place would be 
honoured by the visit of such gentlemen as those I see around 
me this evening. (Cheers.) And when we think of what these 
gentlemen have come here to do—-they have not come to amuse 
themselves, but to work as they have been working all these 
days, they have come here to teach us things which we did not 
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know already. I see Professor Carmody looking liard at me 
(laughter), so also is Mr. Hart (renewed laughter), but I still 
say we have a great deal more to learn. (Cheers.) I must say 
I read with great interest the proceedings of the Conference 
appearing in the newspapers, but I hope, too, to read it in the 
West Indian Bulletin, copies of which Sir Daniel Morris 
regularly sends me. I am quite at one with Sir Daniel Morris 
in his idea that these Conferences will knit more closely 
together all the West India Islands, and that the discussions 
which take place ar them must be to the advantage of all. 
There is no doubt whatever that for the last six years these 
Conferences have done an immense amount of good, and for 
the next five or six years they will do more. I must repeat, 
we owe a deep debt of gratitude to the visitors; we received 
them with joy, and we will part with them with regret. 
(Applause.) I now propose the visitors, their happy departure 
and their speedy return; and with the toast I beg to associate 
the names of Mr. Forster Alleyne, of Barbados, Dr. Nicholls, of 
the Leeward Islands, and Mr. J. R. Williams, of Jamaica* 
(Applause.) 

The toast was drunk with the utmost enthusiasm. 

The Hon. Forster M. Alleyne (Barbados), in responding,, 
said: The Archbishop has poured upon us a flood of eloquence 
which I am unable to beat, but I should like to say that I consider 
I am not the right man in the right place. I think the right 
man to respond to a toast like this should have been Dr. Watts 
who has been, I may say, one of the mainsprings of the 
speakers of the Conference. Hardly a subject has been brought 
up at the Conference on which Dr. Watts has not been called 
upon to speak, and I need hardly say there is not a subject he 
has touched which he has not adorned. (Cheers.) I think the 
old Dr. Watts, whom we all knew in our childhood, must have 
had a prophetic eye towards the young Dr. Watts (laughter) 
when he wrote those happy lines— 

1 How doth the little busy bee 
Improve each shining hour. 

By gathering honey all the day 
From every opening flower.* 

(Applause.) That seems to me the most absolutely descrip¬ 
tive statement of what Dr. Watts* employment is. Long, 
I hope, may he pursue it. Well, gentlemen, what am I to say 
on behalf of the visitors? I have to say this. We came here 
prepared to do hard work. Sir Daniel Morris, before we came 
down, sent round a programme which was sufficiently ample, 
I think, and he hoped we would put our backs into it. We have 
had a good deal of hard work, but still the amenities have been 
more than ample. The people of Trinidad have treated us in 
a way that really no thanks can possibly be sufficient for. 
(Loud cheers.) We have had opportunities of looking over their 
industries, we have had excursions, we have had opportunities 
of looking over the most beautiful points of their scenery, and 
all of this at no expense of our own, and conducted with the 
greatest comfort to us and even luxury. (Cheers.) We thank 
them for this from the bottom of our hearts. And what have 
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wo got to give them iu exchange? We should liko all of 
uhT suppose, the wish that throbs in the heart of every 
delegate from each colony is that we could give to these 
men something in exchange for what they have done for 
us. But what can we do? We can show them plenty of 
canes growing in Barbados, but oven to an owner liko myself 
the prospect of sugar-caue palls after a time. (Laughter.) 
Wliat have we got to give compared with your lovely 
palms? We have Mt. Hillaby, 1,120 feet above sea-level and 
canes growing at the very top of it. (Cheers and laughter.) 
The only thing 1 can say in favour of Barbados is this. We 
have done to Trinidad wliat no other colony has done—we 
have given you a Governor. (Prolonged cheers.) Sir Henry 
Jackson was bom in Barbados and here lie is now living and 
esteemed as the Governor of Trinidad. (Cheers.) That is 
what Barbados has done for you ami that is all the tlianks 
I cai' give you for what you have done for me. (Applause.) 

Pr. 11. A. Alford Nicholas (Dominica): In commencing 
any matter connected with the affairs of life, one likes 
to begin at the beginning; and the beginning of public 
speaking cm this occasion was the speech delivered by his 
Excellency the Governor of this colony. I am glad to be able 
to say that one or my earliest and best friends in llio Wost 
Indies was the father of your Governor. (Cheers.) 1 am also 
very glad to say that your Governor is a magnificent example 
of hereditary transmission : his father was one of the greatest 
orators of his age in the Wost Indies, and the speeches that 
this Conference has heard from liis Excellency show that in 
regard to public speaking the son does not full very fur short 
of the father. (Applause.) I have now to come to matters 
connected with the Conference and the special subject on 
which I am called on to speak. We came to this island gladly, 
because we knew that Trinidad was one of the foremost islands 
in the West Indies. The earlier Conferences have all been 
held in Barbados, and Barbados, wo all know, although a 
small island, is a most progressive one. It rejoices in the 
name of ‘Little England.* It is an island which has reason to 
be proud of its progress and the position which it* occupies in 
the Western Hemisphere. It has progressed not only in 
regard to matters of commerce, but in regard to matters to 
which we have given attention at this Conference, and I have 
only to Rny that the delegates from Barbados have not shown 
themselves in any way backward in wliat they have put 
before ns, and the speech delivered to-night indicates that in 
regard to after-dinner speeches Barbados cannot be left 
very far behind. (Applause.) In Trinidad we have 
seen more than sugar cultivation and manufacture: we 
have seen cacao on fine estates. My friend on my left 
(Mr. Hoadley) has been able to show us not only his 
cacao plantation, but an improved method of preparing the 
bean for the market, and it is a groat pleasure to me anil the 
other delegates interested in cacao to see the way in which the 
celebrated Trinidad staple is prepared for tho market. I have 
spoken of sugar and cacao, but I take it that the prosperity of 
these islands does not depend upon two products alone, so you 
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have to direct your attention to otlier agricultural matters 
which will assist in adding to the prosperity of your country. 
Of these the first to which I will allude is fruit. Our worthy 
and esteemed President, who perhaps regret* that he has not 
afforded me more opportunity of addressing the Confer¬ 
ence and making my voice heard in that hall (laughter), 
has suggested to me that I should draw your attention 
to a letter that I received not long ago from one of the 
greatest scientific men living, a man who is at the head 
of the botanical world, a friend and fellow worker of 
the great Darwin—I refer to Sir Joseph Hooker. (Applause.) 
He wrote as follows: 1 1 still feel an abiding interest in West 
Indian matters and read Sir Daniel Morris’ publications with 
interest. The time is, I think, in view when the banana will 
form an appreciable amount of the sustenance of the United 
Kingdom and an article of daily consumption among the 
poorer inhabitants.’ It appears to me, therefore, not only from 
this dictum of one of the great men of to-day but also from my 
knowledge of the fruit trade, that there is a great future 
before us in providing this daily sustenance not only for the 
United Kingdom, but for the nations of the old world. 
(Applause.) I will now simply content myself with expressing 
the extreme gratitude of my fellow delegates and myself 
for the unbounded hospitality that has been extended to us 
by our good f riendB of Trinidad. (Applause.) 

Mr. J. R. Williams (Jamaica): Many years ago, when Sir 
Daniel Moms was the head of the Botanical Department in 
Jamaica, be made the remark that pen keeping was a primitive 
form of agricultural industry. As I happen to be a pen 
keeper myself, you can understand the confusion I feel in being 
asked to respond in the presence of the most distinguished 
agriculturists in the Western Hemisphere. I feel, however, 
very proud, as the representative of the Jamaica Agricultural 
Society, to be asked to express our feelings to our hosts in 
Trinidad for the kind treatment we have received. The first 
thing that strikes one is the evidence of the strong feeling 
which prevails in Trinidad as to the proper relation between 
work and play. We have been here for a week, and four days* 
work has been tempered by three days’ play. In responding to 
this toast, besides all the other organizations which seem to 
have done their best to entertain us, one must make 
special mention of the Trinidad Agricultural Society and 
the Secretary, Mr. Tripp. (Cheers.) Gentlemen, I will not 
detain you longer: there is only one other remark that 
I desire to make. I believe it is the pride and glory 
of Agricultural Societies, I believe it is what the Imperial 
Department of Agriculture specially looks forward to, to 
make two blades of grass grow where one grew before. 
Here in Trinidad your Society is going to have the much 
higher glory of making two agriculturists grow where one 
grew before. I have been sent as the Representative of the 
Jamaica Agricultural Society. I have, X believe, thirteen 
brethren on the Board of Management, and I am sure, when 
I return to Jamaica, the whole thirteen will want to come to 
the next Conference. (Applause.) 
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Tho Hon. B. Howell Jones (British Guiana): It is an honour 
I feel \eiy much in Being asked as tho representative of tho 
Conference to propose a toast which the members of tin* Confer¬ 
ence will, I am sure, leeoive with unbounded enthusiasm. 

I propose the toast of the ‘Health and Welfare of the 
members of the Agricultural Society of Trinidad and of the 
Enteitainment Committee((’beers.) I may say, without the 
shadow-of doubt, that I have nc\ or received such hospitality as 
I have received in this beautiful island of Ti inidad. Nor have 
the entertainmentb w'hicli have been oiganizod for members of 
the Conference been w r anting in teaching us w bat the Agri- 
cultuial Society of Trinidad can show in the way of 
cacao growing, sugar gtowing, sugar manufacture, and 
cocao cniing. We have all of us learnt a great deal; 
W'e have had the greatest pleasiue in studying what 
they have shown ns, and we have also had pleasure 
in visiting the various lovely and beautiful valleys which 
surround the capital of this island. I have seen Port-of-Spaiu 
before, but I had no idea that tho island generally was of such 
extreme beauty. (Cheers.) I have *cou some veiy grand 
scenery in the land of mybiitli, British Guiana, but I have 
never *-een better scenery than I have seen here during the 
last week. At a meeting of the Entertainment Committee 
a gentleman said : ‘Good-bye Mr. Trip]), what could we have 
done without you.’ Long may lie live and continue to be the 
Secretary of the Society -which lie adorns. (Appl mse.) 
We have specially to thank the Agricultural Society of 
Trinidad for the kind way in which they havo arranged the 
various entertainments for us and the information they have 
afforded us. I now propose the ‘Welfare of the Agricultural 
Society of Trinidad, and tho health of the ruombers of the 
Entertainment Committee,’ coupling with the toast the name 
of Mr. Clifford. (Applause.) 

The toast was drunk with enthusiasm. 

The Hon. Hugh Clifford (Colouial Secretary) in responding 
said: Quite at the last moment J have lieen informed that it 
is my duty to reply to tho toast of tho Agricuituial Society of 
Trinidad. Aa the least learned, the least agricultural, and, with 
the notable exception of Mr. Tripp, tho least talkative member 
of the Agricultural Society (laughter), I feel that the selection 
might quite easily have been made a far more linppy one; 
but at the same time I regard it as a great privilege con¬ 
ferred on me to reply, though very inadequately, to the kind 
things that Mr. Howell Jones has said of the Society. 
I need not tell you how great a pleasure and honour it has 
been to all of us in Trinidad to entertain the very dis¬ 
tinguished company that has assembled in our island. It 
was my privilege the other day to be present in the 
Princes’ Buildings when his Excellency the Governor made 
a contribution to the debate on the subject of cane¬ 
farming, and while I sat, an interested but obscure listener 
in the background, and while my eye wandered ar6und what 
Mr. Alleyne has described as the thirty-nine articles, and while 
the forty stripes save one would be laid on the hapless back of 
Trinidad, for a moment I felt dreamy, and I went away 
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wondering whether, when the future historian comes to write 
the history of the West Indies, he would say that Sir 
Daniel Morris, like the great agriculturist that we know 
him to be, had planted a seed which eventually is to come 
to great growth in the West India Islands. Whether 
tho Conference that I was looking at, which was attended 
by members from nil the West India Islands, and which 
represented the best talent and the best agricultural know¬ 
ledge of all those islands, was perhaps the foreshadowing 
of a greater Parliament which might possibly represent, 
and adequately represent, all the interests of these islands 
in one great fedeiation. (Applause.) That, gentlemen, is 
probing too deep into the future, and we are dealing now 
with the present. I wall detain you no longer : only I may say 
to you, on behalf of the Agricultural Society of Trinidad, that 
if any pleasure ha9 been yours in visiting this island of ours, it 
is not by any means equal to the pleasure which it has given 
us all to welcome you in our midst. (Applause.) 

The party then separated. 


SUGAR INDUSTRY (CONCLUDED) 

A special session of the Conference was held on Friday, 
January 18, at 9.80 a.m.,for the consideration of certain subjects 
still on the Agenda. The President announced that with the 
permission of the members he desired to afford Mr. Henderson 
an opportunity of making a further statement with regard to 
cane farming at Trinidad. There was evidently some 
misapprehension in the public mind in connexion with the 
figures, prepared and handed in to the Conference by Mr. Abel, 
especially in relation to the average tonnage of canes per acre 
obtained by cane farmers on the Naparima estates, and it was 
desirable that the position in regard to those figures should be 
cleared up if possible. 

The Hon. S. Henderson (Trinidad) referred to an 
article in a local newspaper criticising his remarks at a 
former session of the Conference in relation to cane farming. 
In taking part in the discussion on this subject on Jan¬ 
uary 5, he had not said that 5 tons 15 cwt. of canes 
was the average production per acre over the whole 
island. He had shown that this was the average produc¬ 
tion on 1,758 acres in the one district of N&patima and 
Point-a-PiSrre; and his object was to support his position 
that cane farming had not, in that district at all events, 
accomplished all that was at one time expected of it. He 
desired to impress upon the Conference the seriousness of the 
labonr question in Trinidad. It was absurd to suppose that 
either Mr. Abel or himself wished to discourage cane faming; 
on the contrary, they wished to strengthen it, if possible, by 
showing that, if the present system was to be continued, it must 
be largely improved, otherwise it would he ruinous to the cane 
farmers themselves. 
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Mr. Abkl (Trinidad) said : The figures presented by me 
refer to the number of acres held by the cane farmers, the 
greater part of which i9 in canes, but not necessarily the 
whole. 

Professor Carmody (Trinidad) also took part in the 
discussion. 

The President pointed out that the figures given by 
Mr. Abel showed the acreage held by the cane farmers but not 
necessary that under cane. It was desirable that they should 
know the number of acres actually under cane ; also whether 
a cane farmer could always keep the aroa held by him in canes 
every year. 

In reply Mr. Abel stated that under the present Rysteni 
this was not possible. 

The discussion was continued by Dr. Morton, Mr. Abel, 
Mr. Henderson, Mr. Hart, and Professor Carmody (Trinidad), 
and Mr. Howell Jonhs (British Guiana). The President in 
dosing stated that it had been shown that it would not be 
correct to assume that the number of acres held by the cane 
fanners was the acreage actually under canes. Unless the 
actual number of acres under canes each season was obtained, 
the average return in tons of canes per acre could not be ascer¬ 
tained. There was the further point to be borne in mind 
that the figures supplied by Mr. Abel had reference to about 
one-tenth of the total area held by cane farmers in the colony. 


GENERAL SUBJECTS (OONTD.). 

Mr. Howell Jones (British Guiana) opened the dis¬ 
cussion on the subject of Rice Cultivation in the West 
Indies. He said that in British Guiana the industry was 
slowly but surely growing. The industry had increased to 
such an extent that in the district of Essequibo hundreds and 
thousands of acres could now be seen in rice cultivation. He 
dealt fully with the system of cultivation and the varieties 
grown. They had found that the ‘hill’ varieties grown in India 
without water had given better results than the so-called 
4 swamp* varieties. In 1903-4 there was a total of 16,(100J aci-es 
under rice cultivation, the yield being 17,701 tons of paddy, 
equal to 12,940 tons of rice. 

Dr. Morton (Trinidad) dealt with rice growing in Trini¬ 
dad. In recent years the cultivation of Upland rice had 
declined considerably in Trinidad, but the cultivation of 
swamp rice had grown rapidly. The three favourite varieties 
of swamp rice were those known as 1 Joyiya', ‘ Mutmuriya*, and 
* Jarahar*. Thirty barrels of tne first, in the husk, might be 
taken as a good yield per acre, and 15 barrels of the Upland. 
He advocated assistance by drainage of lands that flood, by 
means of improved seed, and by devices for storing surplus 
water against a time of drought. 

Mr. Fawcett (Jamaica), Mr. Me Aden (Trinidad), Dr. Watts, 
(Leeward Islands), Mr. Hudson (St. Lucia), and Mr. Beckett 
(British Guiana) entered into the discussion on this subject. 
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Mr. Ballou (Entomologist on the staff of the Imperial 
Department of Agriculture) made a few remarks on several 
insect pests of rice which had come to his notice. 

The President then announced that the papers on the 
following subjects would be taken as road:— 

The Cocoa-nut industry at Trinidad. (Mr. W. Greio.) 

The Hairy or Woolless sheep of the West Indies. 
(Mr. W. R. Buttensiiaw, M.A., B.Sc.) 

The influence of the soil on the special qualities of 
Agricultural Produeo. (Mr. J. H. Hart, F.L.8.) 

Are the special qualities possessed by individual plants 
sufficiently regarded ? (Mr. J. H. Hart, F.L.S.) 

The President then invited members to bring forward 
special subjects on which they might desire an expression of 
opinion. Mr. G. Sebert Evelyn (Barbados) referred to the 
bad condition of fruit imported into Barbados from Trinidad* 
British Guiana, and Grenada. This led to a general discussion 
on the subject of the import and export of fruit between the 
different islands, in which it was shown that the fruit seasons 
varied and this had led to a general exchange of fruit 
throughout the West Indies. One great cause of the bad 
condition of the fruit landed at Barbados was its conveyance 
in sailing vessels instead of in steamers. 


EXCURSIONS. 

Through the kindness of the Trinidad Agricultural Society 
three very interesting excursions were organized. These were 
the excursions on January 7, 10, and 12. By means of these 
excursions the Representatives were enabled to obtaiu a good 
idea of methods of cultivation adopted by Trinidad planters. 

On January 4, a visit was made by the Representatives 
to the Botanic Gardens, ami on the following day to the 
St. Clair Experiment Station when Mr. J, H. Hart, the Superin¬ 
tendent, kindly pointed out the objects of interest. 

A visit was made to the Usine St. Madeleine on 
Saturday, January 7* the Representatives being shown over the 
factory by Mr. Peter Abel. After leaving the UVine the 
Representatives were taken to Princes’ Town for lunch. 

On Monday, January 9, an afternoon visit was paid to 
Mr. Hoadley’s cacao estate at Ohaguanas to inspect a new 
steam-drying plant for cacao, and also a factory for preparing 
concentrated lime juice and distilled oiL 

On Tuesday, January 10, they left Port-of-Spain at 9 a.m. 
by special steamer for La Brea, to see the celebrated Pitch 
lake. 

The Annual Sale of Stock at the Government Farm taking 
place on Wednesday, January 11, a number of the Representa¬ 
tives took the opportunity of attending. 
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On Thursday, January 12, a visit was ]mid to the Caroni 
estate where the Nhudet diffusion process plant was in course of 
being installed. Mr. W. G, Kay was kind enough to explain in 
detail the various parts of the difTn©ion battery and the advan¬ 
tages hoped to lie attained from the new process as eomyaredi 
with the present system of roller clashing. An opportunity was 
also given of seeing the steam ploughs at work on this estate. 
The Representatives then proceeded to La Honpietn estate, tin* 
property of Messrs. Borde Bros., and inspected the cacao culti¬ 
vation. Further opportunities of seeing cacao cultivations wore 
obtained at Sangre Grande. 


EXHIBITS. 

Members of tho Conference and others submitted a large 
number of interesting exhibits. A special feature of these was 
the large collection of samples, shown by Professor Cannody, 
illustrating the industries of Triuidad; this included sugars, 
cacao, oils, and other vegetable products as well as a number 
of mineral products such as asphalt, oils, etc. There was also 
the series of samples of Sea Island cotton from Trinidad, 
St. Vincent, Barbados, and St. Kitt’s. A special opportunity was 
given for members to inspect those samples and also to obtain 
information with respect to them from tho various gentlemen 
who had brought the exhibits, especially with a view of 
affording information as to the quality of the samples of 
cotton. 

In addition there were some interesting exhibits of sugar- 
canes brought by Mr. Bovell from Barbados. These included 
a number of curiosities, such as forked canes, canes which 
possessed no buds, known as ‘male ’ canes, and several others. 
Mr. Bovell also exhibited samples o£ onions showing the charac¬ 
ter of onions grown in Barbados from Tcneriffe seed. 

In the outer hall were specimens of small ploughs such as 
were likely to be of service to small settlers and cane farmers. 


CONCLUSION. 

The President: I am glad that the business of the 
Conference is now drawing to a close, and that I shall soon 
be in a position to release you from further attendance. In 
doing so I have to express my great indebtedness to you for 
coming here and for the close and constant attention you have 
devoted to the subjects submitted for your consideration. We 
have had eight sittings of the Conference—five last week and 
three this week. In addition, we have devoted four afternoons 
for the purpose of visiting the Botanic Gardens, the St. Olair 
Experiment Station, Mr, Hoadley's cacao estate, and the Govern¬ 
ment Stock Farm. One afternoon (Friday) was spent in making 
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ourselves acquainted with the suburbs of Port-of-Spnin by 
mean** of the electric tram. Three full-day excursions kindly 
organized by the Trinidad Agricultural Society, enabled us to 
visit (1) the St. Madeleine Sugar Factory and Princes’ Town; 
(2) the Pitch Lake at La Brea, and (Bj the Caroni Sugar E&tate 
where the * Naudet 1 process of sugar extraction i^ in course of 
being installed, and steam ploughing was being carried on; also 
in inspecting the fine Horqueta cacao estate (1,000 acres) belong¬ 
ing to Messrs. Borde Bros., and the newly opened district of 
Sangre Grande. We have thus combined work T\ith a'rea&on* 
able amount of relaxation and so kept in view the practical as 
well as the scientific side of agriculture. I regret that it was 
found impossible to take up the question of Prcedial Larceny at 
this Conference. I am convinced, however, that sufficient time 
had not been allowed to obtain copies of the laws already in 
force and to bring together aud tabulate for reference the large 
mass of information that has already been accumulated upon 
the subject. I suggest that between now and the next 
Conference the several Agricultural Boards and Agricultural 
Societies might obtain such information, and that a summary 
be prepared and printed beforehand. We could then hope to 
deal usefully with a matter requiring an intimate acquaintance 
with the social and economic conditions existing in the West 
Indies and offer suggestions that would be likely to commend 
themselves to the consideration of the several Legislative 
bodies with whom, and with the Governors, the final decision 
must be left. Returning to the business already dealt* with, 
there can be no doubt as to the success of the present Con¬ 
ference. We have discussed fully, and I hope with good results, 
the numerous subjects intimately connected with the welfare 
of these colonies, and I trust you will return with renewed 
interest in the important work in which you are engaged, 
strengthened by the spirit of mutual support engendered by 
these gatherings and determined to do all that lies in your 
power to improve the agricultural interests of the West Indies. 
I may mention that it is proposed to publish the proceedings 
of this Conference in the West Indian Bulletin , and a special 
effort will be made to place valuable information that has 
been accumulated within the reach of the planting commu¬ 
nity as soon as possible. Tn the meantime, an extra number 
of the Bulletin containing the opening address of the Governor, 
the Presidential address, and an abstract of the proceedings 
will be issued at the close of the month. I trust that members 
of the Conference and others will avail themRelves a& fully 
as possible of the advantages offered by the Agricultural 
News (the fortnightly review of the Imperial Department 
of Agriculture) and bring forward, from time to time, subjects 
of general interest to be discussed in its columns. This 
would be a useful means of disseminating agricultural 
information of an interesting character bearing on the 
requirements of the West Indies. It only remains for me 
in conclusion to express in your behalf the cordial thanks 
of this Conference to the Government, the Agricultural Society, 
and the people of Trinidad for the cordial reception we have 
received at their hands and the excellent arrangements that 
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have been mado not only for the business of tlie Conference 
but for the pleasant visits to sugar and cacao estates and 
other places of interest in the colony. (Applause.) 

The Hon. B. Ho well Jones (British Guiana): Mr. President, 
I have pleasure in proposing the following resolution as embody¬ 
ing the feelings of the members in reference to the cordial 
reception they have received in this island: * The Members of the 
West Indian Agricultural Conference desire to express to his 
Excellency the President and Members of the Agricultural 
Society and the Planters of Trinidad their grateful thanks and 
appreciation for all thoir assistance, attention and courtesy to 
the Members of the Conference, and trust otir united labours 
will bear fruit to the advantage of the agricultural interests 
of Trinidad, as we believe they will to the interest of the other 
colonies represented.’ (Cheers.) 

Mr. J. R. Bovell (Barbados): It is with very mneli pleas¬ 
ure that 1 rise to second the Resolution which has just been 
moved by Mr. Howell Jones. I am sure that 1 express the 
feelings of the Members when I say that we are all exceedingly 
grateful to his Excellency the President and the members of 
the Trinidad Agricultural Society for the great kindness and 
courtesy they have shown us since our arrival in the colony. 
(Cheers.) The information and knowledge we have gained 
will be of the greatest value to the various colonies we have 
the honour to represent. (Cheers.) 

Dr. Francis Watts (Leeward Islands): As completing the 
chain from the South, whence Mr. Howell Jones comes, to the 
North, whence I come, I should like to add a word, to express 
the gratitude and appreciation which every delegate of this 
Conference feels at the way in which we have been roceived in 
Trinidad. (Cheers.) 

The Resolution was then put and carried unanimously. 

The President: 1 Hkallhave pleasure in forwarding a copy 
of the Resolution just passed to the Secretary of the Agri¬ 
cultural Society to be laid before the members at their next 
meeting. 

The Hon. S. Henderson (Trinidad): I regret that, owing to 
illness, our respected Vice-President, Sir. Fenwick, is unable to 
be present to-day, for he would be more able thau 1 am to 
express thanks for the kind tilings which the President has 
said and Mr. Howell Jones, Mr. Bovoll, and Dr. Watts in 
connexion with the Resolution of thanks to the Trinidad 
Agricultural Society. 1 have to express to you, on behalf of 
the Society and my fellow representatives at this Conference, 
our very great appreciation of the good which this Conference, 
meeting here for the first time, will be to this colony, and the 
great gratification that your visit has afforded us. Every 
member of the Agricultural Society who has been present 
during the deliberations of this Conference has gained knowl¬ 
edge which most be of value to them in carrying on their 
agricultural affairs. Personally, it has surprised me to find how 
much valuable work has been done by the Impel ial Department 
of Agriculture under the direction of our distinguished Presi¬ 
dent. (Cheers.) All sngar planters in this colony have for 
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years been watching the progress of that Department, and we 
hope that some day Sir Daniel Morris will place in our 
hands a cane which will give far more valuable results 
than any existing cane. This Conference has shown that 
the goal is within reach. When reached, we shall owe another 
debt of gratitude to the Imperial Department of Agri¬ 
culture. There is a further point on which I would touch. 
Beyond the agricultural value arising from this Conference, 
there is another of great importance and that is the bring¬ 
ing together of representative men from different parts of 
the West Indies and the creation of a bond of sympathy 
which must break down the insularity in which these 
islands have too long enveloped themselves. This has been 
a great bander to the development of an Imperial idea in these 
colonies. 1 look forward to the time when such distinctive 
terms as Barbadian, Trinidadian, Jamaican, and others will all 
be merged in the one general term of West Indian. (Cheers.) 
Only when this spirit is imbued in us shall we occupy our 
true position among the colonies of the Empire. In conclusion, 
on behalf of the Trinidad Agricultural Society, and standing as 
we do ou the threshold of a New Year, I heartily wish the 
delegates who are now about to leave us, and the officers of 
the Imperial Department of Agriculture, bon voyage , not only 
to their respective homes, but throughout the year 1905. 

The Rev. Dr. Morton (Trinidad): I have been asked to say 
an additional word because we do not think one man, however 
able he may be, can fully express how indebted we feel to the 
President and Members of this Conference for what we have 
been able to learn from them. There is, however, one matter 
to which we have not given sufficient attention, and that is 
the visits and excursions which we have had together and which, 
perhaps, have afforded us opportunity of knowing one another 
better than it was possible to know one another around this 
table. (Cheers.) As a member of the Reception Committee, it 
became my duty, as also my great pleasure, to accompany 
the members on some of the excursions, and I am sure 
I profited very largely from the conversations we had 
together. [Mr. J. R. Bovell: So did we.] In that way we 
came to understand one another's defects and one another’s 
good points. Of course, none of us are perfect, * and 
when we see how others are striving in their own way 
it is a help, it creates sympathy between the various workers 
which must tend to do good in the end. There is only 
one other remark I wish to make. Some of us are getting old 
and cannot expect to attend many Conferences and do much in 
the future. You young men are offered exceptional oppor¬ 
tunities of training; yon are entering into the world of effort 
at an older and riper and more profitable stage than some of 
us. Be faithful to the mission entrusted to you; do your best 
as missionaries for agricultural science. That is a mission for 
men and a mission of God. (Cheers.) 

Prof. P. Carmodv (Trinidad): The duty which I have to 
perform is an agreeable one, and although I know that the 
time of members is very valuable when the ship is waiting 
to take them away, still I feel I should not be doing ray 
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.subject justice and carrying: out your wishes, unions 
I occupied your valuable time in proposing a vote of thanks 
to the President for the able manner in which he has 
presided over the Conference. (Cheers.) I will deal with it 
from two points of view, and condense my remarks as 
briefly as the importance of the subject will allow, in the 
first place, T thank you, as much. I may say, on behalf of 
members of the Conierence, as of the colony itself, for having 
so arranged that this Conference should be held in Trinidad. 
(Cheers). I know that nothing has given you greater satisfac¬ 
tion than to bear testimony to the keen interest with which 
this Conference ha« been received in Trinidad, and I need not 
repeat to you that we have felt the honour of this island being 
chosen as the place for the Conference this year. As a result, 
we have endeavoured in every possible way to make the 
Conference a success. (Cheers.) It is not merely the officials 
of Trinidad nor the representatives of the Agricultural Society 
who have done their be«t, but every one in the colony whom 
we have asked to assist ns have come forward most willingly 
and done all they could for the wolfure of this Conference. 
(Cheers.) There is another point of view which 1 think is of 
great consequence. We know that the interchange of views 
between the different members of the Conference and between 
the planters and the commercial men outside has benefited all 
of us. But there is a much more important thing, and that is, 
the educative influence for years to come ot this Conference 
upon the people of this colony. (Applause.) You will find 
that you have done an excellent thing in bringing the 
Conference to Trinidad, as a greater interest—that is, a more 
intensified and detailed interest—in agriculture than ever 
felt before in this colony will be the result. The number of 
papers dealt with at this Conference has been very large. 
They included a variety of subjects, and not only a variety of 
subjects, but a vai'iety of treatment according to the special 
conditions and circumstances arising in each colony, and to 
deal with so large and exhaustive a series of papers required no 
small ability, no small tact, no small acquaintance with the 
circumstances of the West Indies. Mr. President, you have 
dealt with all the subjects at this Conference in snob exhaustive 
detail, and you have shown such marked ability in conducting 
every feature of it, as to earn the admiration of every member 
of the Conference. You, Sir, have done a work in support of 
agricultural education and agricultural knowledge by means of 
these Conferences as will prove of lasting credit to you. 
(Applause.) 

Mr. J. R. Williams (Jamaica): Mr. President, I feel it 
a great honour to be asked to second this Resolution. It must be 
very gratifying to you, Sir, to know the opinion that is formed 
of the work of the Imperial Department of Agriculture by the 
popular Agricultural Societies, who, without any control from 
you, have voluntarily banded themselves together to carry out 
on practical lines the work initiated by your Department. A few 
years ago these Societies did not exist, and now you will find 
that the popular opinion outside the societies is largely the 
same as inside, namely, that the whole future of the West 



Indies depends on its agricultural improvement* (Cheers.) In 
a word, your Department has been the central force which has 
influenced us and the Agricultural Societies have helped to 
influence public opinion and to Hecuro the leavening of the whole 
lump. 1 believe I shall consult your wishes, as well an the 
inclination of this Conference, if I am very brief ; but I ask j r ou 
to accept our commendation and admiration of the results of 
the Conference over which you have presided. (Cheer-.) In 
whatever degree any one of us is able to benefit the community 
in which he lives, we are all going away with that power 
considerably increased. (Applause.; Professor Carmody ha*s 
mentioned the groat educational benefit likely to arise to the 
community in which this Conference is held. I believe that it 
Is a very important point, also, in relation to Jamaica, aud 
I hope you will favourably consider Jamaica as the next 
meeting place of the West Indian Agricultural Conference. 
The other night his Excellency the Governor said the prosperity 
of the Imperial Department of Agriculture was secured so long 
as you continued to preside over it. I think that is a senti¬ 
ment which everybody accepted with the fullest accord. 
(ApplauHe.) T hope also your work will have the full approval 
of the authorities at home, so that we shall see the Department 
become a permanent establishment, and that, long after you are 
removed from its threshold, the work will continue an 
abiding monument of what you have done for the West Indies. 
(Great applause.) 

The President : I am deeply touched by the kind manner 
in which you have been good enough to recognize my services as 
President of this Conference, and the appreciation that has been 
expressed hi regard to tho work of the Imperial Department of 
Agriculture. I value the expression of your opinion on those 
points, not only as affecting myself, but as evidence that the 
Department lias attained an appreciable meastue of success in 
carrying out tho important mission entrusted to it. Also, that 
it is steadily and surely gaining the confidence and support 
of tho mass of the people of these colonies I admit that 
during tho last, eix years there have been occasions when a good 
many difficulties had to be overcome, and when not a little 
opposition fell to our lot from one or two quarters where 
we had hoped to receive sympathy and support. These, how¬ 
ever, have not discouraged us, as we were convinced that, with 
a wider aud more intimate knowledge of the aims and objects 
of the Department and the unwearied and unselfish devotion 
of those connected with it, our efforts would in the end be 
recognized. "What has been mentioned by Mr. Williams, as to 
the voluntary efforts made by the Agricultural Societies to 
adopt and extend the methods of the Department, is a conclusive 
proof of the wide-reaching influence it is exerting throughout 
the West Indies. 

The success of this Conference is a source of great satis¬ 
faction not only to myself but to those officers of the Depart¬ 
ment who have taken so active a part in it. I would especially 
refer to the services rendered by the Secretaries of the 
Conference (Messrs. Buttenshaw and Howell) who have 
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discharged the voluntary duties assumed by them to our entire 
satisfaction. (Applause.) 

In the natural course of events, my connexion with the 
Department must come to an end, but, whenever that time 
arrives, I shall have the satisfaction of knowing that there will 
not be wanting able and experienced men to take my place. 
In the meantime, nothing will be wanting on my part to continue 
my efforts in behalf of the West Indies. (Applause.) 

I now declare the Conference closed and thank you for 
your cordial assistance and your kind words of appreciation. 
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AGRICULTURAL CONFERENCE, 1905. 

(CONTINUKD). 

Ill tho previous pages a brief Abstract of the Proceedings 
has been given. It is now proposed to publish in full the 
principal papers, with a minimary of the discussion upon 
each:— 


RESULTS OP RECENT EXPERIMENTS WITH 
SEEDLING CANES AND MANORIAL 
EXPERIMENTS IN THE WEST 
INDIES. 

BRITISH GUIANA. 

The following paper on recent progress of sugar-cane 
experiments in British Guiana*, prejmred by Professor J. B. 
Haurihon, C.M.G., M.A., K.I.U., VMM., was read by Mr. E. W. P. 
Enoi-ihh : - 


liOAItl) OF AGRICULTURE HJXPK UIMENTri. 

(a) Older Varietim of Sugar-cane .—Experiments with these 
have been practically discontinued. The results of fifteen years' 
continuous experiments showed that, taking the yield of the 
Bourbon variety a*-. 100, tho values of the better kinds were 
as follows:— 


White Transparent 

. 100 

Maui . 

. 100 

Po-u-ole . 

. 98*5 

Red Ribbon 

... 91*4 

Tamarind . 

. 84*9 

Bom-rouge . 

. 81*9 

Chigaca . 

. 81*2 

Kambu-Ka mba-vati 

. 80*9 

Sucuri 

. 80*0 

Purple Transparent 

. . 79*4 

Elephant . 

75*7 


Pew of these varieties are now to be found in the caue 
fields of this colony. About 1,806 acres, are occupied by White 
Transparent canes, but this area will be largely reduced in the 
near future. Canes of this variety are also found sparingly 
scattered through the fields of Bourbon canes. A few acres are 
occupied by Red Ribbon and Purple Transparent canes grown 
for experimental purposes, while scattered canea of these varie¬ 
ties may be found in the fields of Bourbon, as a rule more 
sparingly than are White Transparent. Here and there, a few 


* Tkib paper covers the period January 1, 1000, to December 31, 1001, 
and therefore contains the most recent information available. 












canes of other varieties may be found, remnants of varieties 
distributed in the eighties. 

None of these varieties on the large scale have equallod in 
productiveness the Bourbon variety, and every one of them lias 
defects, either from the cultural or the manufacturing point 
of view, and frequently from both, which effectually prevents 
them from competing for the planters’ favour -with the Bourbon 
as ‘all-round’ canes. The following table shows the number of 
sugar-plantations in British Guiana on which the older varieties 
are being cultivated and the acreage occupied by them:— 


No. of Plantations. 

Acreage. 

i 

1 

1901-2. 

1902-3. 

1903-4. 

1904-5. 

©i 

i 

rH 

O 

C* 

r^ 

CO 

1 

Ol 

o 

ca 

—H 

i 

CO 

o 

oa 

rH 

id 

i 

O 

oa 

rH 

Bourbon 

52 

51 

61 


67,782 



69,288 

White 

Transparent ... 

24 

27 


28 

1,889 

2,786 

2,876 

1,796 

Purple 

Transparent ... 

3 


1 

nil 

49 

85 

29 

nil 

i Red Ribbon .. 

nil 


1 

1 

nil 

24 


5 

1 Samsara 

2 

nil 

nil 

nil 

8 

nil 

nil 

nil 






09,078 


68,519 



1901- 2 

1902- 3 

1903- 4 
1901-5 


Total area in sugar-cane. 


... 74,014 acres 
... 75,712 „ 


... 78,408 
... -PS,981 


» 

» 


(b) Newei' Varieties raised from Seeds .—As you are all 
aware our searches for new varieties by means of seminal 
reproduction and seedling selection are, speaking from the 
point of view of agricultural time, in their infancy. When 
the writer made his first visit to Trinidad in 1888, our first 
seedlings in Barbados were in a stage of very early infancy, 
and Mr. Bovell and myself hardly ventured to hint that we 
were guilty of a then scientific heresy; we were—although 
assured by the highest authorities that the sugar-cane never 
produced fertile seed—growing canes from fallen pieces of 
cane-arrows. Your Trinidad Botanist, Mr. Hart, assured me 
that he saw no reason for doubting that the sugar-cane could 
and did produce fertile seed, and I think that I am safe in 
stating that he was the first West Indian botanical authority 
to recognize our new departure and its probable importance. 













In British Guiana sinew 1M00 wo have raided about one- 
third of a million tiny canes, and have selected borne 20.000 of 
them tor field experiments. Out of these we have selected 
n few hundieds tor continued experiment-, and from thorn the 
planters have selected a very few, certainly not more than 
fifty varieties, as being povdblv of value to them as sugar 
producers. Out of that fifty some dozen or so show promise of 
being of actual value agriculturally as jnoduceis of sugar. 

Wo have an area of about 33 acres ouly, available for onr 
own experiments, and hence confine ourselves to preliminary 
small-scale experiments. Our system of selection is 

first stlation of parent varieties for seed producers ; 

second selection of the more vigorous of the seedlings 
obtained from them for field propagation; 

third seletdion of the varieties growing undei field condi¬ 
tions by the cultural characteristics; 

fourth selection from these selected sorts by their analy¬ 
tical characters; 

fifth selection. The third and fourth methods are repeated 
with plants raised from the tops of the varieties selected under 
the fourth selection, and this is done repeatedly during the 
cultivation of them from plauts to second and third ratoons. As 
the method of cultivation in British Guiana renders it necessary 
for canes to have good ratooning powers to be of service as 
sugar produceis, we lay more stress on the selection from 
ratoons than from plants; 

sixth selection. Those varieties, which have been ^elected 
are next grown on plots of about acre, side by side and 
under identical conditions of cultivation and manuring. On 
these their peculiarities aie carefully watched, and out of 
batches of forty or so selected for this trial probably not more 
than a dozen will be rotained in cultivation as third or fourth 
ratoonb; 

seventh selection. During the course of the fifth and sixth 
selections several of the varieties finally retained in cultivation 
will have been selected by planters by large-scale cultivation. 
These and a few others selected by ourselves are next examined 
by means of manurial experiments. Plots of about ^ acre 
are divided into smaller plots, and upon these the varieties are 
raised under varying Bystems of manuring. Some of the plots of 
every kind are manured with phosphates, and perhaps potash, 
others are not. Some of each are grown without any nitro¬ 
genous manures, others with increasing quantities of nitrogen. 
It has been found that the mean results of a kind under the 
varying kinds of manuring apparently offer the most reliable 
figures as to comparative value we can obtain on small-scale 
experiments. 
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Tlie following table shows the relative values up to fourth 
ratoons of the best of the varieties we have submitted to our 
sixth -election 


No. of Variety. 

Saediaroao in 
expressed Juice 
per acre of 
Caues. 

1000-4. 

Indicated Yields 
compared with 
Bourbon 
as 100. 


Tons. 


14.') . 

4-80 

170*8 

625 

1 

4-73 

108-3 

B. 147 . 

4-68 

100-5 

115 . 

4*54 


100 . 

4-88 

155’0 

1,087 . 


142-8 

2,468 . 

8-00 

•142-0 

3,157 . 

3-82 

183-8 

1,896 . 

8-72 

182-8 

1.040 . 

850 

124-0 

185 . 

8*48 

128-8 

| 751 . 

3-15 

112-1 

' White Transparent ... 

8-02 

107-5 

^ 1,483 . 

8*00 

106-7 

Bourbon . 

2*81 

100-0 








The relative values, as compared with the Bourbon taken 
as 100, of the yield (in tons of canos per acre) of the canes now 
in course of the seventh selection on both new and old land are 
indicated as follows: — 




New Laud. 

Old Land. 

I). 

(125 . 

220-0 

1021 

D. 

145 . 

157-0 

182-8 

I). 

180 . 

150 0 


D. 

115 . 

141-5 

145-7 

D. 

lift . 

142-6 

• . 

D. 

100 . 

180-6 

140-3 

D. 

78 . 

| 132-4 

1 

125*0 

D. 

3,030 . 

130-0 

l 

I). 

74 . 

127-0 

• 

D. 

05 . 

117-0 

... 

White Transparent 

01-5 

120*0 

Bourbon .. . 

100-0 

100*0 

B. 

147 . 

88-8 

1 

i 

i 

D. 

2,100 . 

58-2 

i 

i 


The Bourbon does not flourish on this land, which is very 
heavy clay land, and hence the excess-yields of many of the 
other varieties are far higher than will be obtained on the 
commercial scale. 
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Until tlie year 1001 the late Government Botanist, Mr. G. S. 
Jouiuan, was in direct charge of the work of raising seedlings 
from ^eed. He planted seeds ii respective of their paientage 
and obtained a large number of new kinds. Tlie following 
show s the results in recent years of this mode of sowing in the 
percentage of canes obtained which passed tlie fomtli selection 
as either 1st, 2nd., or 3rd. class 



Planted 

Per cent, of seedling 


in field. 

plants which passed. 

1898 . 

1,127 

4-0 

1897 . 

63 

9*5 

1898 . 

2,452 

4'9 

1899 . 

2,807 

■7 

1900 . 

7,700 

18 , 

Total 

14,279 

Average ... 21 per cont. 

In 1901 and since I 

have caused a rigorous selection of the 

varieties from which seeds are to be taken to be made, and the 

following shows the results r— 



Planted 

Per cent, of seedling 


in field. 

plants which passed. 

1901 . 

4,889 

03 

1902 . 

8,764 

1*7 

1908 . 

1,407 

18-4 

Total 

10,010 

Average ... (J-8 per cont. 


Apparently our newer method is the more successful in 
producing what may be termed the raw material for our 
researches—new varieties of canes which have passed the 1st. 
cultural and been placed in classes 1 to 3 by the chemical 
selection. 

EXPERIMENTS ON SUGAR ESTATES. 

Practically almost every sugar estate in the colony has 
carried on small-scale experiments with varieties of canes, 
but at, it had been long recognized in British Guiana that 
the results of small-scale experiments and especially of 
small-scale experiments conducted on sugar estates ichn'e 
it is impossible to give the minute care and attention 
such experiment* require and receive at the experiment 
station are frequently unreliable in their indications for 
guidance in the selection of varieties for cultivation of the 
manufacturing scale, no notice is taken of their results except 
perhaps by the Manager of the estate. But we have established 
a system of large-scale experiments under which only results 
obtained on areas of not less than 1 acre and repeated on not 
less than six estates are recognized. These give more reliable 
results especially in cases where the area under cultivation is 
relatively large and the trials are numerous. The following table 
shows the results of these field trials between 1900 and 1905, 
giving the mean yields of commercial sugar reported as obtained 
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per acre by eaeli variety daring six crops and the proportion of 
the yield compared with those of the Bourbon and of the 
White Transparent taken, respectively, as 100. 



Tons of 
commercial 
Sugar 
per acre. 

Bourbon 
= 100. 

White 
Transparent 
= 100. 

D. 025. 

2-50 

135-8 

150-0 

D. 05. 

2-02 

100-7 

121-0 

Scaly. 

roe 

100-1 

1180 

D. 145. 

1-05 

105-0 

117-4 

D. 100. 

108 

104-8 

110-2 

B. 147. 

1-80 

101-0 

112-0 

Bourbon . 

1-84 

100 0 

110*8 

D. 74. 

1-72 

08-5 

103-0 

White Transparent... 

1-00 

00-2 

100-0 

D. 78. 

1-40 

80-0 

80-9 


Certain estates have not found it feasible to give returns 
of the yield of each variety but have supplied comparative 
returns of the yields of the Bourbon and of seedling varieties. 
The following are examples of this :— 



Bourdon. 

Seedlings. 


Acreage. 

Total Yield. 

Tons of 
commercial 
Sugar per 
acre. 

Acreage. 

Total Yield. 

Tons of 
commercial 
Sugar per 
acre. 

Estate No. 1 (a) 

708 

1,588 

2*20 

151 

384 

2-55 

(&) 

084 

1,077 

2 89 

140 

431 

2-94 

Estate No. 2 (a), 

1,578 

3,203 

2*07 

H 

oo 

oo 

2,340 

2-65 

(6) i 

1.120 

2,800 

2*50 

1.001 

3,180 

8-18 

Estate No. 3 (a) 

1,401 

2.347 | 

1 57 

703 

1,448 

1-82 

0» ! 

1 950 

1.280 

1-80 

1.003 

1.711 

1-70 
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This is an average iucrease of *35 tons of sugar per acre or 
of 17 per cent, in favour of tlie seedling varieties. 

The field and factory results obtained in the large-scale 
experiments are of high value, as, apart From the actual yields 
per acre of canes and of commercial sugars, the various 
diffic ulties which arise with the new varieties especially in 
crushing and in the value of their niegass for fuel purposes are 
recorded. During the earlier periods,of the large-scale experi¬ 
ments it appeared that those difficulties might have proved 
sufficiently formidable in practice to provont the adoption 
of new varieties on the commercial scale, but now they have 
been largely overcome, and probably in the course of time 
onr planters will succeed either in eliminating them or in 
obtaining new A'arieties of canes in which these defects do not 
occur. 

During the crop of September-December 1904 the areas 
occupied by the principal varieties reported upon in the large- 
scale experiments were: D. 625, 174 acres; J). 95, 74 acres: 
Sealy.41 acres; D. 145, 105 acres; D. 109, 882 acres: B. 147, 
855 acres: Bourbon, 11,900 acres ; and W hite Transparent, 1,725 
acres. 

I estimate that at present an area of about 14,800 acres is 
occupied in British Guiana with varieties other than the 
Bonrbon, and of these about 13,000 acres are cultivated in new 
seedling varieties. 

The favourite varieties with our planters are D. 109, B. 147, 
D. 145, D. 625, and B. 208, 

The following tables show the number of plantations 
raising seedling canes on the large scale, and tho areas occupied 
on them by the various varieties during recent years, and will 
illustrate the gradually increasing favoui in which certain of 
tiie new kinds are held:— 
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Number of Plantations. 


Cano. 

1901-2. 

i 

1902-3.11003-4. 

1 

. 1 

1904-3. 

D. 109 . 


20 

26 

32 

33 

D. 78 . 


15 

21 

20 

11 

B. 147 . 


10 

20 

22 

21 

D. 145 . 


14 

19 

28 

27 

D. 95 . 


0 

13 

11 

10 

D. 71 . 


10 

14 

12 

11 

D. 025 . 


11 

ltf 

24 

28 

D.115 . 


8 

10 

12 

11 

B. 208 


1 

2 

0 

8 

B. 109 . 

.. 

3 

4 

3 

r* 

i 

Sealy 

••• 

8 

« 

14 

12 

D. 116 . 


4 

10 

1 

7 

D. 117 . 


1 

<i 

8 

8 

D. 130 . 


8 

3 

> 

: 4 

B. 156 . 


1 

.*> 


t 

1 ~ 

Green Transparent.. 


3 

3 

! 8 

o 

B. 41 . 

... 

2 

3 

1 * 

0 

B. 386 . 

• • • 


4 

2 

1 

D. 1,897 . 



2 

' 2 


D. 4,191 . 

... 


1 

1 

[ 

1 

Bnrke 

... 

1 

1 

1 

1 1 

1 

D. 1,087 . 



i 1 

1 2 

1 

2 

D. 1,959 . 



1 

' 1 

2 

D. 4,415 ... 



1 



D. 2,408 . 

... 


1 

1 4 

• 

8 

Mixed and not enumerated 
varieties 

38 

1 

! 42 

41* 

38* 


Amalgamation of estates. 
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AcnraAOF. 


Oaiio. 

1 

1 

1001-2. 

1002-8. 

1903-4. 

i 

1001-5.1 

D.100 . 

1 

1,727 

2,583 

0,01 l 

5,491 

D. 78 

... 

020 

810 

470 

277 

B. 147 

.. . 

599 

780 

1,131 

1,320 

I>. 143 

.. 

442 ' 

044 

902 

3,310 

D. 05 

, 

333 

310 

110 

231 

3). 74 


210 

223 

202 

157 

D. 0-25 


70 

191 

512 

3,443 

1). 115 


72 

84 

80 

58 

B. 208 


43 

131 

713 

1,437 

B. 109 


11 

GO 

70 

91 

Sealy . 

. 

40 

98 

177 

221 

D. 110 

.. 

30 

58 

80 

150 

D. 117 

.. 

0 

17 

m 

21 

D. ISO 

... 

8 

38 

41 

20 

B. 100 . 

.. 

0 

10 



Green Transparent „ 

... 

r, 

20 

31 

54 

B. 41 . 

j 

4 

8 

38 

30 

B. 886 ... 

.. 

10 

51 

55 

25 

D. 1,897 . 

... 


32 

37 


D. 4,191 . 

... 


30 

31 

22 

B urke 


28 

28 

28 

21 

D. 1,087 . 

... 


10 

13 

11 

D. 1,059 . 

.. 


9 

0 

10 

D. 4,415 .. 

... 

i 

5 

15 

5 

D. 2,408 . 

... 

| 

5 

13 

11 

Mixed and not enumerated 
varieties 

l 

| 

301 

714 

500 



j 4.829 

0,321 

9,285 

12,912 

1 


1 
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Our experience, as far as it goeB, indicates that in the 
selection of seedling varieties move attention should be given 
to the size of the cane, the number of shoots each stool 
produces, and to its ratooning power, which is, in the majority 
of canes* dependent upon its resistant power to disease and to 
drought, than to its high saccharine contents. We have found 
that while the tendency is for decrease in the course of culti- 





vation in tihe Unit-named finalities, the ft agar contents, in many 
instances, tend in au opposite direction. 

Our experiments with quickly maturing, 1 elativoly ^mall- 
sized canes, such ns Nos. 71 and 05, with high saccharine 
contents lmve not been altogether sntwfnctory. A medium to 
large-sized eano with well-inaiked tillering and ratoon in g 
powers, and of fairly high saccharine content, say, equal to 
that of the Bourbon, appears to be of highei value to ua in 
British Guiana, than are smaller, relatively rich varieties. 

Fortunately, we have indications that among our latest 
selection of seedlings are large-sized varieties of very high 
saccharine contents. 

Perhaps the advantage of the seedling varieties which is 
most nppieeintcd by the planters is that several kinds are 
capable of yielding large and remunerative crops of cane* on 
land on which the Bourbon will not now thrive. Some 
varieties will flourish on the heavy clay front lands of the 
plantation**, others on the somewhat lighter «oils at the back 
of tho cultivation-.. On some estates the result of tlii-> is that 
the cane cultivation using seedling varieties i*, being extended 
at the back of the estates on soils tlitit the Bourbon cannot 
flourish upon, while land set free from cane cultivation on the 
front lands is being planted in rice. 

MANPRIAX EXPERIMENTS. 

Systematic mammal experiments have been carried on in 
British Guiana for tho past twenty-four years, and much 
information has gradually accrued. 

During tho eighties many experiments were carried on on 
sugar estates in a manner closely resembling that at present 
in use in Barbados, Antigua, and St. Kitt’s. Under conditions 
existent in British Guiana, it was recognized early in the 
nineties that the^e bmal 1-plot estate manurial experiments did 
not give authoritative results, being subject to the same 
disabilities ns are all small-plot experiments on sugar estates. 

The land devoted to sugar-cane in British Guiana is of 
fairly uniform nature and consists of sea-borne clay and sand 
in varying proportions. Tn places this alluvial soil U covered 
by more or loss deep layers of a vegetable or jieaty soil known 
locally os ‘pegass.' l«rom the uniform mode of origin of the soils 
it follows that, subject to modifications due to the various 
proportions of clay and sand present and to climatic conditions, 
results obtained on a station under well-planned arrangements 
should be applicable throughout the sugar-cane belt of the 
colony. Hence it is not considered desirable to multiply in the 
colony manurial experiment stations, but to leave it to every 
manager to use his skilled agricultural knowledge in making 
the modifications from the methods found advisable on the 
station on his estate and on the fields under his charge which 
his experience shows to be desirable to meet their varying 
conditions of soils, etc. 

In 1800 part of the land now occupied by the Board of 
Agriculture’s experimental fields was put under tillage, and 
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experiments with manures were commenced in 1891. The 
experiments were arranged according to a plan which L had 
prepared, and which had been submitted to tho ‘ Masters, 1 Sir 
John Bennet Lnwes and Sir Joseph Gilbert, of Rothamsted, for 
criticism and suggestions. They approved of it without 
alteration. This plan has been closely adhered to siuce. 

At the commencement of the work we kept two objects in 
view: first, the determination of the effects of the mauurial 
constituents of plant-food upon the yield of the sugar-cane; 
second, the determination, if feasible, of the effect of tillage, 
manuring, and cropping on the proportion of the readily 
assimilable mnnurial constituents of plant food in the soil. Tho 
remits of the last few years show how far we have succeeded. 

Lime .—Upon heavy clay land tho action of lime in 
accentuating its fertility is frequentlv most marked. Wo 
treated every alternate bed in the field with slacked lime 
obtained from Barbados in the proportion of 5 ton** per acre 
and costing for its purchase and application $80. 

The exc©3s-yields upon limed plots have been oh follows : — 


Crop reaped in 

Tons of Cane per acre. 

Not-mannred 

plots. 

Manured 

plots. 

1892 Plauts . 

0-4 

7-05 

1898 Ratoons 

815 

7*4 

1894 . 

3-2 

845 

1895 „ . 

3 0 

2 40 

1890 Fallow . 

. . 

... 

1897 Plants . 

4*3 

51 

1898 Ratoons . 

8-7 

4-1 

1899 ., . 

Crop failed* 

Crop failed* 

1900 Fallow . 

... 


1901 Plants . 

2-5 

2-7 

1902 Ratoons .’ 

*0 

1-2 

1903 „ . 

•0 

1-4 

1904 

•0 

1-9 

Total increase in 10 crops 

38*7 

87-0 


1890 crop tailed from drought. 
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Thus in the ten crops, the results of which are recorded, the 
lime has on land not manured produced an increase of 38 
tons of canes, and on manured land one of 87 tons. Or, in 
round figures, 5 tons of lime have produced 8 tons of commercial 
sugar. 

PhoHphaU'H. —Phosphates have as a rule exerted Home 
effects. With superphosphates these have been most marked 
when the manure was applied to plant canes; little, if any, 
beneficial results having followed its application to ratoons. 
The applications have not, therefore, been invariably followed 
by financially profitable increases of produce. The experiments 
have indicated that the mode of application of superphos¬ 
phate to the sugar-cane on the clay soils of Demerara most 
likely to prove profitable is to apply it in fairly heavy 
die^sings, say, up to 3 cwt. per acre, to the plant canes, and to 
trust to obtain the benefit of the phosphates not utilised by 
that crop during the successive crops of ratoons. Comparative 
experiments made by applying superphosphates and slag- 
phosphates showed that heavy applications of slag-phosphates, 
say, of 5 to 0 cwt. per acre, to plant canes, have been more 
remunerative than dressings of superphosphates of equal cost, 
either when applied in heavy dressings to the plant canes 
or in lighter ones to successive crops of plant and ratoon 
canes. 

Our present system is to apply slag-phosphates at the rate 
of 600 lb. per acre to the young plant canes, repeating the 
application each successive series of plants and ratoons. It is 
a point requiring investigation as to whether it is necessary to 
apply slag-phosphates in our system of agriculture as frequently 
as once in every five years. We have some indications that it 
may not always be necessary to do so. 

Potanh.—We have experimented with the use of sulphate 
and of nitrate of potash as constituents of cane manures and 
have obtained results with both of them indicating that, on 
our heavy clay soils and under our system of agriculture, 
potash is not required as a manure for the sugar-cane under 
the usual conditions of agricultural practice. 

Nitro(/an,—(a) Bourbon variety.—Experiments have been 
carried on to ascertain the effects of uitrogenons manures upon 
the Bourbon cane, the White Transparent cane, Nos. D. 74, 
D. 78, D.flo, D. 109, D. 115, D. 116, D. 180, B. 147, D. 625, D. 2,190, 
and D. 8,950. 

The results with the Bourbon show that between 1892 and 
1902 the average increased yields over unmanured crops where 
the plots received applications, without phosphates and potash, 
of Bulphate of ammonia and of nitrate of soda, supplying 40 lb. 
of nitrogen per acre, were 39*8 and 83 per cent, respectively, 
the average increase in canes due to the sulphate of ammonia 
being 6 tons, and to nitrate of soda, 5*6 tonB. 

Experiments have also been made by applying sulphate of 
ammonia without mineral manures in higher proportions, but 
only over four crops uith the Bourbon cane, the indications 
being that using quantities of sulphate of ammonia up to 



848 


800 It), pur aero, tliu arklirion of phosphates and potash was not 
urcc^iy to ensure theiv satisfactory manurial effects. 

As a uile, the plotsmanured with phosphates and potash 
have given higher returns than those not so manured, the 
increase beiiifi 5*9 per cent, or 1 8 Ions of canos per acre. It is 
noteworthy that the increased yields were hit*he-t during: the 
eailier years of the experiments, and that dining the last few 
years the tendency has been for the crops on the land which 
has received the purely mineral manuring to be less than those 
on the unmanured land. 

Plots that have been manured with phosphates ami potash 
lmvo aho been manured with sulphate of ammonia and with 
nitiate of soda in increasing proportions. The following shows 
the increase in tons per acte due to the nitrogenous applications 
and the percentage inereises as compared with the plots 
without nitrogen taken as 1( 0 


Nitrogen per acre. 

Sulphate of 
Ammonia. 

Nitrate of Soda. 

Tons 
of canes. 

Per cent, 
increase. 

Tons 
of canes. 

Per cent, 
increase. 

1 40 a. 

5*2 

32 0 

5-6 

37-2 

i 00B>. . 

:-o 

47-0 

7-0 

4Q\> 

801b. 

1 fi-6 

i 

60 2 

7-3 

48-4 


These results obtained over ten crops in thirteen years 
indicate that 10 It. of nitrogen in the form of sulphate of 
ammonia, when added in proportions up to 800 lb. per acre, give 
approximately 1*3 tons of canes or, &ay, at 9 per cent. rc(*overy, 
-1 cwt. of commercial (90 per cent.) Rugnr. It is an easy 
matter to estimate, knowing the prices of sulphate of ammonia 
and of sugar respectively, if manuring* on land in good 
heart with sulphate of ammonia avo likely or not to prove 
piofltable. Similarly, as higher applications than 800 lb. of 
sulphate of ammonia will probably result in 1 ton of cnne« or 
1*8 cwt. of commercial sugar for each 10 lb. of nitrogon applied, 
the advisability of higher mnnurings than 300 Hi. can readily be 
determined. 


Similarly with nitrate of soda. Up to 250 lb. of nitrate of 
soda, each 10 ft, of nitrogen will probably give 1*4 tous of canes 
or 2 a cwt. of commercial (93 per cent) sugar. But it is evident 
from the tignres that it is not wise to apply more than 250 lb. 
or nitrate of soda per acre at one dressing. 


Experiments liavo also been made in wliich dried blood has 
been tlie source of nitrogen, and the indications wore, over 
a periodl of eight crops, that the relative value of the nitrogon 
m awed blood for use with Migar-cauos was, in round figures, 75 
per cent, of that of tho nitrogen in sulphate of ammonia. 


340 


The effects of mixtures of nitrate of soda and of sulphate 
of ammonia used in place of sulphate of ammonia have been 
determined experimentally, but the results have not beeu more 
satisfactory than tho u-e of either sulphate of ammonia or of 
nitrate of soda alone. Possibly, where heavier manurings than 
about 00 lh. of nitrogen per acre are u c ed, the mixture may 
prove advantageous, but I have not tried it. 

During two seasons, when tho yields were adversely affect¬ 
ed by drought and fungoid disease, comparisons were under¬ 
taken of the manurial value of nitrogen iu raw guauo, in 
sulphate of ammonia, and iu nitrate of soda. The more readily 
available forms of nitrogeu gave the better results. 

(b) Seedling Varieties.—D. 145.—Experiments were com¬ 
menced with this promising seedling variety in 1000 and the 
results may be summarized as follows :— 


Tons of canes per 
acre per crop. 


No Manure. 

17-0 

Farm manure 20 tons in 1900 

19-1 

Nitrate of soda 40 3b. nitrogeu 

20-21 

Sulphate of ammonia 40 lb. „ 

23-8 

„ , „ 001b. 

20-4 

80 It>. 

22-5 

Phosphates and potash . 

Phosphates, potash, and 

22-0 

Sulphate of ammonia 40 lb. nitrogen 

24-5] 

., i, 60 ,, .. 

30*3 Y 

*s 80 ,, ,, 

Phosphates, potash, and 

34-lJ 

Nitrate of soda 40 B>. nitrogen 

28-3] 

*» »» 39 9i 

23-7 \ 

St 1J 80 ,, „ 

81*3 J 


Mean 23-7 tons. 


tons. 


Mean 27'8 tons. 


Another series laid down iu 1901 on new land has given 
the following 


Tons of canes per 
acre per crop. 


No nitrogen ... . 

10 lb. nitrogen as sulphate of ammonia 
40 „ m •» 

00 M S| M »» 

80 „ ,, „ •* 


40*0 

43- n 
50-01 

44- 9 I 


Mean 47'0 tons. 


49*3 J 


These results indicate that on the older long-cultivated 
land D. 145 required manurings with phosphates and potash to 
enable nitrogen iu quantities beyond 40 lb. per' acre to exert 
its full effect, and that when applied in the quantity supplied 
by 400 3b. of sulphate of ammonia per acre, each 10 3b. of nitrogen 
produced 1-5 tons of canes or, say, 2} cwt. of commercial 


{00 per cent.) sugar. 

Nitrate of Boda when applied in quantities of less than 
250 B). per acre was more efficacious than wero equivalent 
amounts of sulphate of ammonia, but with higher dressings the 
reverse was the result. 



Apparently P. 145 require* a larger proportion of available 
phosphates and potash for its full development than does the 
Bourbon. 

On the new land D. 145 appears to have been able largely to 
utilize the stores of soil nitrogen, but, although the results 
of the manuring© with nitrogen are not at all regular, it is 
evident that it has utilized applications of sulpliate of ammonia 
to some extent. An average application of 50 lb. of nitrogen 
as sulphate of ammonia baa given 5*3 tons of canos, that is, an 
application of 10 B>. of nitrogen has resulted in 1*06 tons of 
canes or in 1*0 cwt. of commercial (90 per cent.) sugar per Acre. 

D. 78.—A cane originally of very high promise but which 
has fallen off in vigour and productiveness for several years 
past. 


The results with it may be summarized as follows : — 

Tons of canes per 


No manure... 

Stable manure 20 tons in 1900 ... 

Nitrate of soda 40 ft. nitrogen ... 

Sulphate of ammonia 40 ft. nitrogen 

tt 00 „ »* 

., ,9 30 „ D 

Phosphates and potash . 

Phosphates, potash, and 
Sulphate of ammonia 40 ft. nitrogen 

,1 M 00 ,, M 

«i 30 „ 

Phosphates, potash, and 
Nitrate of soda 40 ft. nitrogen .. 

U a, 00 f, ... 

>1 M 30 M 11 ** 

The series laid down in 1901 on new land has given the 
following 


acre per crop. 

13*5 

17*1 

20*0 

18*0] 

20*5 -Mean 23*2 tons. 

27*6 J 

14*0 

19*21 

10 0 j-Mean 17*7 tons* 
17*2| 


17*4] 
1 O-A l 


19*0 l-Mean 10*5 tons. 
21*4) 


Tons of canes per 
acre per crop. 


No niti*ogen . 

20 ft. nitrogen as sulphate of ammonia 
40 „ „ ,, )| 

60 » •} „ it 

80 ., „ ,, » 


80*6 


85*1 

48*4 

40*0 

48*1 


Mean 41*6 tons. 


On the old land the only deduction that can be drawn is 
that the yields of D. 78 have been increased by manuvings with 
nitrogen, and this is accentuated by the results obtained on the 
new land. The very irregular nature of the records is due to 
the highly unsatisfactory mode of growth of this variety, a defect 
that has compelled its to cease its cultivation. 

D. 625.—Two series of manurial experiments are being 
carried on with this important variety, the earlier on new land 
planted in 1901, the latter on longer cultivated land planted 
in 1902. The results are summarized in the following;— 
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Tods of canes per 
acre per crop. 

No nitrogen .88 0 

20 t>. nitrogen as sulphate of ammonia . 42*01 


40 ., 
00 „ 
80 .. 


H 


1 ) 




42 7 
45*5 
47-6 


hMean 44*0 tons. 


Here again we have an example of a variety that has 
marked powers of utilizing soil nitrogen. 


D. 109.—This is the most widely planted seedling variety- 
in British Guiana; like D. 625, it has been experimented on both 
in the new and the old land with the following results 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 ft>. nitrogen as sulphate of ammonia .. 


40 

60 

80 


» 

if 


91 


9* 


9* 

99 


29 8 
32*51 

gg.gl-Mean 80*2 tons. 
38*7 


Another variety with marked powers of utilizing soil 
nitrogen. 


D. 110.—This kind has been grown only on the new land. 
The following are its indications: — 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia... 
40 „ „ ,, „ ... 

00 „ ,, ,, 9 « 

80 „ „ 9* 


40-4 
46*0 
45*0 
58 0 
49*1 


Mean 48*4 tons. 


The demand of thiB cane for nitrogenous manures and its 
power of utilizing them appear to be similar to that of tho 
Bourbon. 


D. 8,950.—This has been experimented with only in the new 
land. Its results are as follows:— 


Tons of canes per 
acre per crop. 


No nitrogen . 

20 lb. nitrogen as sulphate of ammonia 

40 „ •> 91 99 

00 „ |, 99 99 

80 99 19 »f 99 


87-6 

35 


!5-2 , j 
7-91 
.«•* * 


43’S 
47-4 


Mean 41*4 tons. 


When the manorial experiments with varieties were started, 
it was thought that the following four varieties were not likely 
to be of commercial importance as sources of sugar in this 
colony, and nitrogenous manures were applied to them only in 
low dressings:— 

D. 74.—Only grown on the new land where it has given 
the following resnlts:— 
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No nitro&c.i 

20 iti mtrouui a'- sulphate of ammonia 
40 M « JS 

D 9.5. — Uiown similail> to D. 71. 
No uitiotfou 

20 lb. nitiogon as sulphate of ammonia 
40 i, «, i. 

D. 130.—Also as D. 74. 

No nitrogen 

20 lb. nitrogen as sulphate of ammonia 


Ton-. of canes per 
acre per ei op. 
30 2 
37 2 
K» 1 


32 0 

33 0 
8 L 0 

36 9 
42-8 
47*5 


These rapidly ma tilling vaiieties show, with the exception 
of D. Do. a marked demand for mauurial nitrogen and great 
powers) of utilizing it to advantage. 

D. 115 —This vaiiely has boon gioun experimentally on 
both the new and the old land, and has given the following 
results: — 


Tons of canes per 
acre per crop. 

No nitrogen ... . . 28 0 

20 lb. nitiogen os sulphate of ammonia 33 5 

40 „ «f » 86*4 

and apparently its nitrogen requirements are very similar to 
those of D. 74 and D, 130. 


Experiments on the new land are also being canied on with 
D. 2,100 and B. 147, and with Bourbon and White Transparent 
for purposes of comparison. Only two crops of these liavo been 
reaped with the following results:— 


White 

Bourbon. Transparent. 

No nitrogen . 24*5 28\5 

40 lb. nitrogen as sulphate of ammonia 20*0 29T 


ao 

80 




99 


If 


J1 


80-3 1 


f mean | 
80-8! 80 9 - 


82*7 


BUH r 

l tons J 


B. 147. D. 2,190. 

No nitrogen . 28-5 17*9 

40 lb. nitrogen as sulphate of ammonia 20-7 18-5 





1 

1 Mean) 

f Mean) 

M 

J* 

99 

28*24 

29-7 [26 9- 

25*8 \ 




1 

[tons 1 

[ tons J 

M 

99 

•f 

84-8 

80*5 



These experiments supply ns ■with ample proofs that every 
one of our new varieties requires manuring with nitrogen to 
give really satisfactory results. They indicate also that some 
erf the varieties have higher powers of utilizing soil nitrogen 
than the Bourbon has, and that, while certain of them appear 
not to utilize manuring with nitrogen to as great advantage as 
does the Bourbon, others, on the contrary, may utilize*it to 
greater advantage. 1 
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EFFECTS OF MANURES ON THE COMPOSITION OF THE SOIL. 

At the commencement of the experiments in 1891 the soil of 
the field was most carefully sampled and an analysis made. 
The sample was preserved so as to enable future reference to it 
if desirable. 

At the termination of the series of experiments in 1902, 
samples were drawn with the utmost care from the plots which 
had been variously manured. The proportions of total nitrogen, 
and of phosphoric anhydride and potash soluble in 1-per cent* 
aqueous citric acid solution, during five hours constant shaking 
in a mechanical (Wagner’s rotating) shaker, were determined 
in these samples and in the original one. The analytical figures 
obtained have enabled us to form the following conclusions:— 

(1) That the growth of the sugar-cane without nitro¬ 
genous manure is accompanied by a considerable loss of the 
nitrogen in the soil, amounting in ten years to 18*0 per cent, on 
not-limed land and to 207 per cent, on limed land. These are 
equivalent to losses from the soil to a depth of 8 inches of 
880 lb. and 1,250 lb., respectively, per acre. 

(2) Repeated heavy dressings with farmyard manure 
have resulted in an increase in the total nitrogen of the soil. 
In ten years the increase was 20*8 per cent., equal to 900 R). of 
nitrogen per acre added to the soil to a depth of 8 inches. 

(8) The growth of the sugar-cane on plots receiving 
only nitrogenous manures has resulted in losses of soil nitrogen ; 
where sulphate of ammonia was applied, the loss amounted to 
147 per cent, or to 070 lb. of nitrogen, and where nitrate of soda 
wah used, to 10*3 per cent, or to 775 lb. of nitrogen per acre in. 
the soil to a depth of 8 inches. 

(4) On soils manured with phosphates, potash, and 
nitrogen in the form of sulphate of ammouia, the loss of soil 
nitrogen in the top 8 inches amounted to 147 per cent, or to 700 lb., 
per acre, while where nitrate of soda was the source of nitrogen 
the lo&fl was far higher, amounting to 20*5 per cent, or to 
1,250 1>. per acre. 

The above show that the nitrogen which accumulates in 
the upper layers of the soil during long periods of forest 
growth or of fallowing, while the land is covered by dense 
growths of sedges, grasses, and leguminous plants, suffers great 
and rapid losses when the soil is put under intensive sugar-cane 
cultivation, and it is to the loss of the accumulated stores ojf 
readily available nitrogen that the marked falling off in the 
yield of canes per acre, which is almost invariably noticed 
when successive crops are taken off from either new or from 
long-rested soils, is due. This loss is greatly diminished where 
heavy dressings of farmyard or pen manure are regularly used, 
and upon very heavy clay soils the loss may be reduced to 
a minimum and an actual gain ensue. 

The loss of nitrogen is greater on soils manured with 
nitrate of soda than on soils manured with sulphate of 
ammonia, and this may be due to the well-known action of the 
former salt in loosening and rendering the ground more 
permeable and. hence more liable to losses by drainage. 



354 


The loss of nitrogen, as would be expected, is greater on 
limed soils than on not-limed ones. 

(5) The soil in 1891, at the commencement of the experi¬ 
ments, yielded -0142 per cent, of phosphoric anhydride to 
a 1-per cent, aqueous solution of citric acid. After ten years’ 
cropping without manure it yielded *0080 per cent., which shows 
a loss of nearly 40 per cent, of the probably available 
phosphoric anhydride or of, in round figures, 170 lb. per acre. 

(0) Where the soil received manures not containing 
phosphates, the proportion of probably available phosphoric 
anhydride was reduced to *0090 per cent., equal to a loss of 
82*4 per cent, or to one of, in round figures, 140 lb. per acre. 

(7) Where superphosphates were used in addition 
to nitrogenous manures the proportion of the probably 
available phosphoric anhydride was reduced to *0132 per cent., 
indicating a loss of 7 per cent, or of 30 fi). per acre. 

(8) Where slag-phosphates had been applied, the 
probably available phosphoric anhydride has been reduced to 
•0102 per cent, equal to a loss of 28*1 per cent, or to one of 
120 lb. per acre. It is worthy of note that in our more recent 
experiments, while manuring with slag-phosphates produced, 
on the plots which had received superphosphates during the 
earlier years of the experiments, mean increases of only 2*8 per 
cent., they produced, on those which had been manured with 
slag-phosphates, a mean increase of 5 a 8 per cent. 

(9) The determinations of potash soluble in 1-per cent, 
citric add solution and in 200th. normal hydrochloric acid 
showed that cultural operations have made probably available 
more potash each year than is required for the growth of the 
sugar-cane, the original samples yielding potash at the rates of 
262 lb. and 278 lb. per acre to a depth of 8 inches, those not 
manured with potash salts during ten years at the rates of 
370 lb. and 500 lb., and those which received potash salts in 
addition to nitrogenous manures at the rates of 857 ft>. and 
580 


(10) Jndging from the solubility of the lime in the soil 
in 200th. normal hydrochloric acid, cultural operations set free 
in a soluble form more lime than the crops utilized, the original 
soil yielding lime to the solvent at the rate of, in round figures, 
3,400 lb. per acre to a depth of 8 inches, while the samples 
taken after ten years’ cultivation yielded at the mean rate 
of 8,800 lb. The soils which received in July 1891 slacked lime, 
supplying, in round, figures, 0,700 lb. of actual lime per acre, 
yielded to the acid in 1902 a mean of 5,000 3b. per acre, thus 
indicating after ten years’ cultural operations a retention in the 
uppermost layer of the soil of only 1,200 lb. of the added lime in 
a readily soluble form. 

(11) The action of the lime on the solubility of the 
potash in the uppermost layer of the soil appeared well- 
marked, the samples from the not-limed land yielding to 200th. 
normal hydrochloric add at a mean rate of 460 lb. of potash 
per acre to a depth of 8 inches, while those from the limed 
land yielded at a mean rate of 040 lb. 
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It has always been a matter of gieab difficulty to form an 
opinion from the analytical examination of a sugar-cane soil as 
to the desirability or not of manuring it with potash, 
phosphates, or lune. We cannot, even now, definitely state 
more than that such manurings on a soil containing more than 
a certain minimum (not yet accurately known) of these con¬ 
stituents will not result in increased yields, but the experi¬ 
ments which have been carried on in the experimental fields 
and the numerous analyses which have been made of our 
sugar-cane soils have enabled us to come to the conclusion that 
a British Guiana sugar-cane soil containing more than *007 per 
cent, of phosphoric anhydride soluble in 1-per cent, citric acid 
solution by five hours’ continuous shaking mil not, as a rule, 
respond to manurings with phosphates, and that it is doubtful 
if soils yielding, under similar conditions, from ’005 to -007 per 
cent, of phosphoric anhydride, will, as a rule, benefit by 
phosphatic manurings. If the soil yields less than *005 per 
cent, of phosphoric anhydride, it is advisable to apply heavy 
dressings of slag-phosphates, or lighter ones of superphos¬ 
phates, or of so-called basic superphosphates. 

British Guiana soils, yielding ’008 per cent, of potash to the 
citric acid solution, can be regarded as containing, under the 
usual system of cultivation, sufficient available potash for the 
needs of the sugar-cane. If the soil yields from *005 to *008, it 
is doubtful if the application of potash salts will result in 
remunerative returns, and where the yield fails below *005 it is 
advisable to add potash salts in the manures. 

The demand of the sugar-cane for lime as a plant-food is 
low, and if the soil give* up more than *000 per cent, to the 
1-per cent, citric acid, it probably will yield sufficient for plant 
food for ordinary crops of sugar-cane. 

The following are the general deductions arrived at during 
these experiments:— 

(1) Nitrogen in the form of sulphate of ammonia, of 
nitrate of soda, or raw guano, and of dried blood exerted 
a favourable influence upon the yield of the sugar-cane, and is 
without doubt the manurial constituent the supply of which 
mainly governs the yield of the plant. 

(2) When used in quantities capable of supplying not 
more than 40 ft. of nitrogen per acre, there was practically no 
difference in the effects of sulphate of ammonia and of uitrate 
of soda, but, on the whole, the former is, in my opinion, the 
preferable salt to apply. 

(3) Where applied in quantities supplying more than 
40 ft. of nitrogen per acre, sulphate of ammonia is the best 
source of nitrogen for the sugar-cane on the alluvial soils of 
British Guiana. 

(4) The sugar-cane made more effectual use of the 
nitrogen supplied by 200 ft. per acre of sulphate of ammonia 
and by 250 ft. of nitrate of soda than it did of that supplied in 
heavier dressings. On the whole, dressings of from 2 to 3 owt. 
of sulphate of ammonia per acre appear to be the moat certainly 
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profitable applications of nitrogen, although in favourable 
seasons the use of higher proportions has proved successful. 

(5) The application of superphosphate of lime to plant 
canes may give increased yields when added to manurings of 
nitrogen and potash. But little, if any, advantage has been 
gained by the use of phosphates with ratoon crops, and I am 
of opinion that manurings with superphosphate of lime or 
with other manures containing phosphates should be restricted 
to plant canes, the ratoons being manured with nitrogen only. 

((5) As far as the experiments indicate, Thomas-phos- 
phate-powder (slag-phosphate) is the pieferable source of 
phosphoric acid for application to plant canes in lien of super¬ 
phosphate of lime. But the use of basic superphosphate 
appears to be of much promise. 

(7) The use of lime has resulted in largely increased 
yields. Whether or not it results in profitable increases 
depends on the price of sugar. Its action appears to have been 
principally mechanical in improving the texture of the land, 
and it is a question of much importance whether this effect 
could not be obtained at a lower cost, and hence more profit¬ 
ably, by the use of light ploughs or other cultivators. Up to 
the present, experiments in this direction made on sugar planta¬ 
tions in British Guiana have not been quite satisfactory. 

(8) The resultH confirm those of previous experiments 
that neither the addition of phosphoric acid, of potash, or of 
lime to the manures affects the sugar contents of the juice of 
the canes. The effects of nitrogenous manurings appear to be 
somewhat to retard the maturation of the canes, and thus the 
juice of canes manured with them is, as a rule, not quite so 
inch in saccharose as is that, of canes grown without manure. 
But this effect is far more than offset by the larger yields of 
produce resulting from the application of nitrogenous manures 
and to the fact that the increases produced by the nitrogen are 
principally due to the development of the stalk in length and 
iu bulk and not to abnormal increase* in the amounts of tops 
aud leaves or the production of new shoots to the stool. In 
this the effect of nitrogenous manures on the sugar cane are 
very similar to tho*B on others of the G-muiimnw. 

(0) Mineral phosphates, to give increased yields, most 
be applied to the soil in such heavy dressings as to render 
»their use unprofitable. 

(10) The addition of potash, when applied either as 
sulphate or as nitrate of potash, exerts little or no effect. The 
normal weathering of the constituents of the soil while under 
good tillage sets free for each crop potash in excess of the 
quantity necessary for the requirements for the plants. This 
holds good under the conditions existent in British Guiana* 
where the greater proportion of the potash taken up by the 
plants is directly returned to the soil, but where practically the 
whole of the produce is removed from the land it is probable 
‘ that partial potash exhaustion may take place in the oourse of 
a succession of crops of sugar-cana 
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These general principles appear to be applicable not only 
to the Bourbon variety but to the majority of, and probably to 
all, the new varieties I have submitted to experiment. Several 
of these latter appear to be able to utilize the nitrogen in the 
deepor layers of the soil to better advantage than the Bourbon 
•cane doe&, and this is a matter of great importance with regard 
to the economical production of sugar from the sugar-cane. 


BARBADOS. 

Professor d’Albuquerque: I should like, on rising, to 
express, on behalf of my colleague and myself, and I think 
I may say, ou behalf of all those who ure woiking on Sugar¬ 
cane Experiments, our great regret at the absence of one 
whom we look upon as the doyen of the workers in that field. 
I mean Professor Harrison. I have listened, in common with 
other members of this Conference, with great pleasure to 
Professor Harrison's valuable paper. I should like Professor 
Harrison himself to have read that paper before the Conference, 
because whenever he gives us a paper there is so much that is 
new and of value in it, that it would be of advantage if we could 
discuss those new and valuable points. It is a gratification to 
observe the great progress that has been made in experiments 
with seedling canes in British Guiana. It is ouly fit that the 
practical results of the discovery of Professor Harrison and my 
colleague Mr. Bovell should be so obvious and so valuable in 
the colony in which one of those workers has laboured for so 
many years. 

Coming now to the experiments in Barbados, and speaking 
on behalf of Mr. Bovell and myself, I think that most of those 
interested in Sugar-cane Experiments have already been able 
to read on moie than one occasion the methods that we adopt 
for carrying out our work, and I do not think it would be the 
wish of this Conference that I should iccapitulate them. 
I shall therefore proceed at once to summarize as briefly as 
possible the results of the experiments carried on in recent 
years. 

These experiments have been directed mainly towards two 
ends, the raising of improved varieties, and the improvement 
of the methods of manuring and cultivation of existing 
varieties. Fader the fir^t heading come the raising of improved 
varieties from seed and the attempted improvement of oxistiug 
varieties by chemical selection of the seed-cane. . Fnder the 
la»l heading come manurial experiments and experiments upon 
tillage. Including the two central experimental stations, Dodds 
and Waterford, eighteen estates have, from time to time, been 
used for experimental purposes. 

SEEDLING CANES. 

During the six years ending December 1904, over 20,000 
varieties of cane have been raised from seed nnd planted out. 
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In aceoidance with the systematic* plan decided on at the 
beginning, tliuy lmve been, or are being, in the iirst place, 
subjected to a process of field selection with the object of 
eliminating from further cultivation all but those that possess 
field characters more favourable than the average. 

Early in 11)04, about 0,000 of these varieties reached 
a second or third stage at which each variety is crushed and 
the juice analysed. Tlie&e may be called the stages of chemical 
selection, and their object is to eliminate all varieties except 
those possessing juice suffici“ntly rich and pure, from the point 
of view of the manufacturer, to justify further cultivation. 
Only a few ‘stools’ of each variety can be reaped at these 
stages, and the results can therefore be regarded only as 
relative indications of the value of the varieties tested. 
Favourable examples of these stages reaped in 1903 and 1904 
are given below. 


Table I. 
1908. 



Name of Variety. 

Number of Stools cut. 

Tons per 
acre. 

Juice. 

CD 

O 

0 

d 

O 

Estimated yield of 
Muscovado Sugar. 

Orystallizable Sugar. 
Pounds per gallon. 

Quotient of Purity. 


White Transparent 

_ 


2-52 

1-855 

■ 

Series A. 

B. 1,376 

— 

32 22 

3-08 

2-118 

91-91 


White Transparent 


il 

1-55 

1-788 

MR 

Series B. 

B. 147 

— 

[PTC 

1 73 

1-869 


(1st. ratoons.) 

B. 1,607 

— 

m 

213 


81-86 

1 

1 White Transparent 


17-87 

1-51 


91-18 


B. 147 

— 

20-45 

1-71 

1-844 

86-37 

Series 0. - 

B. 1,529 

— 

20-61 

208 




B. 1,758 

— 

B 

1-92 

1-998 


i 

} 

Whito Transparent 


■ 

1-78 

1-939 

88-42 

Series D. 1 

B. 147 1 

j — 

24-52 

2-14 

1-866 

85-52 


B. 1,143 

1 — 

81-94 

2-58 

1-956 

88-66 
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experiments, in so far as the small scale will allow, come under 
ordinary agricultural conditions* Some of the earlier seedlings, 
such a* B. 147 and B. 208, have undergone some years of trial in 
such plots, and as a result are now in successful cultivation in 
various of the West Indian Colonies, as well as in other parts 
of the world. 

The following table, taken from p. 85 of Pamphlet No. 82 
of the Imperial Department of Agriculture, Seedling and other 
Canes at Barbados , 190^, gives the average results during 1900-4 
of slime of the best of the earlier varieties cultivated as selected 
seedlings on small estate plots:— 

Table IIL 
1900-1904. 



Yield of Saccharose in 


Variety. 

pounds per acre. 

Purity of 
Juice. 

Plants. 

Ratoons. 

Average. 



Black Soils : 





B. 208 . 

0,980 

8,026 


high 

B. 147 . 

0.941 

8,500 

ton 

fail* 

White Transparent 

0,675 

8,040 

4,857 

high 

Sealy Seedling 

0,447 



low 

B. 876 . 

0,858 



high 

B. 045 ... ... 

5,707 



fair 

D. 05 ’ . 

5,157 

4,114 

2,067 

4,635 

high 

B. 879 . 



high 

Red Soil 8 : 





B. 208 . 


4,702 

5,016 

very high 
fail- 

B. 870 . 




Sealy Seedling 




low 

D. 95 . 


5,011 


high 

Whit e Transparent 

5,873 

4,880 

4,870 

high 

B. 147 . 

5,000 

2,870 

8,980 

fair 

B. 879 . 


5,557 

i 

very high 


In black soils at Barbados for the most part plant canes 
are alone cultivated. The following, therefore, are the relative 
results during these four years of some of the best selected 
seedlings grown as plant canes in black soils, taking the White 
Transparent variety at 100 as the standard 

White Transparent . 100 

B. 147 .104 

* B. 208 .. .. 105 
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In red soils the following were tke corresponding average 
results for plants and ratoons:— 

White Transparent .. . 100 

D. 95 . 110 

B. 208 . 121 

The average results of B. 117 in red soils place that variety 
below the White Trasparent. 

It should be pointed out, and reference to the above- 
mentioned pamphlet will show, that the best variety judged by 
the average of all localities is not necessarily the variety that 
will give the best results on a particular estate. The planter 
should ascertain £ 1*001 the reports the varieties that give the 
best results in his locality, and in the first place give them 
a trial. In this way he will adapt the results to the circumstance 
of his own cultivation. This conclusion is well pointed by 
the results obtained with B. 147, which are much better in one 
or two parishes of Barbados than elsewhere in that island. 
In these parishes the increased yield is far beyond the average 
quoted above, and has been such as to justify one large 
proprietor in planting it on a large scale on several estates 

The reports upon selected seedling plots afford planters 
the means of selecting seedlings for trial on a small estate scale 
and full advantage is taken of the opportunity. To aid in this, 
the Government Laboratory undertakes the analysis of samples 
of the juice of such varieties sent from the estate mills. The 
results are published in the annual reportB and Berve as a further 
means of estimating the value of the varieties. 

Arrangements have recently been made with the Govern¬ 
ment of Barbados to supply water for the limited irrigation of 
the first growth of seedling canes during the dry months when 
so many die off for want of moisture. This will enable, as in 
British Guiana, the original seedling stool to come to maturity 
and be reaped and analysed, and its relative value ascertained. 
In this way, the process of selection and elimination will 
greatly be accelerated, and it is hoped that thereby there 
will be a saving of at least two years in the testiug of new 
varieties. 


ARTIFICIAL CROSS FERTILIZATION. 

In a paper on this subject in the West Indian Bulletin 
(Veil. I, pp. 185-7) one of us suggested various ways in which an 
attempt might be made to raise seedlings of which both parents 
were known, in place of the present methods in which only 
the mother variety is known with certainty. One. suggestion 
was that the anthers should be removed from the immature 
flowers of one variety, which should be subsequently protected 
by a flue muslin bag from wind-borne pollen, and when t ripe 
fertilized by pollen from the flowers of another and knovjn 
variety. 

This experiment has been successfully carried out last 
November by Mr. Lewton-Brain, Mycologist on the staff of the 
Imperial Department of Agriculture, who worked with some of 
the most promising varieties of Barbados seedlings. A very 
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small proportion of tiie seed germinated, but sufficient to 
justify a continuation of the experiment next season on a much 
larger scale. 

The method of carrying out this experiment is described 
by Mr. Lewton Brain as follows :— 

* The attempt, made in November 1904, to raise hybrid 
sugar-cane seedlings, by artificially cross-pollinating the flowers 
was undertaken rather with a view to determining whether 
such a process were practicable, than with the hope of 
obtaining any present results. 

* The experiment was carried out in the experimental field 
at the Ridge plantation, Christ Church, Barbados. The canes 
operated on were some of one of the newer seedling varieties 
B. 1,529 which had given the best results in the previous year's 
experiments. 

‘ A strong, moveable platform was constructed, 8 feet high, 
the top being 6 feet by 4 feet. On this there were boxes of 
different sizes, which served as tables and stools of varying 
height. The stamens were removed under the dissecting 
microscope, and the chief difficulty was found to be that of 
keeping the spikelets steady under the lens, while the work 
was going on. 

* Arrows which were just beginning to emerge from the 
upper leaf-sheath were always selected. The cane was bent 
over carefully to the table and tied firmly to neighbouring 
canes and to the platform. The lower part of the arrow was 
placed in a clamp, the foot of which was then screwed into the 
top of the platform. All this had, of course, to be done with 
the greatest care, so that no undue strain was put upon any 
part of the cane. 

‘The table and dissecting microscope were then shifted 
into as convenient a position as possible, and the stamens were 
removed from about a dozen to twenty spikelets, preferably on 
several branches of the arrow. This operation proved to be 
one of some difficulty and delicacy under field conditions; 
frequently the stigmatic plumes were removed or injured 
before the third stamen could be got out. It was found 
necessary to work with one’s back to the sun to avoid the 
glitter from the glumes and hairs. 

‘The remaining spikelets on the arrow, including, of 
course, all those that had emerged into the air before the 
operation, were then removed. 

* Meanwhile a strong pole, 10 feet high from the ground, 
had been fixed near the base of the cane. To this, near the top, 
was fixed a wire cage sufficiently large to include easily the 
whole arrow, the cage was made in two halves which were left 
sufficiently apart to admit the arrow. The cane was now 
gently and gradually released, and the arrow brought into the 
cage : this was then closed and covered with fine, strong 
muslin. The whole was sewn up carefully, and the cane and 
arrow tied up to the pole, in some cases too great strain was 
put upon the upper part of the cane in the tying, and the 
arrow dried up. A few days later, when the stigmatic plumes 
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were seen to be turning red and opening out, pollination was 
performed, and the muslin again sewn up. 

1 The whole process is tedious and one that requires great 
care and delicacy at every point, tinder the conditions this is 
not always easy* Even tlieu a sudden gust of wind or a sudden 
shower of rain may spoil a morning’s work. 

‘The result has been that four seeds germinated. Consider¬ 
ing that normally the percentage of germination among sugar¬ 
cane seed*, is extremely low, this may be considered fairly 
satisfactory. At any rate it is proved that the raising of 
hybrid sugar-canes by artificial cross-fertilization is not im¬ 
possible, but it is also evident that, to get sufficient seedlings 
to work with and select from, experiments must be carried out 
on a much larger scale than was the present one. 

* At the same time that the above work was in process, 
other arrows were enclosed in similar fashion without emascu¬ 
lation. When the spikelets were opening other arrows from the 
same variety of cane were introduced into the bagR for their 
pollination. A number of seedlings have been raised from 
them, and these will be the first seedling canes raised in the 
West Indies whose parentage is a matter of certainty.’ 

The authors of this summary regard the results of this 
attempt as affording important means of accelerating the work 
with seedling cane3, since it is thereby possible to ensure that 
the parents of the seedling are both varieties of known and 
favourable characters. 

ATTEMPTS TO IMPROVE EXISTING VARIETIES BY CHEMICAL 
SELECTION OP THE 1 SEED-CANE.’ 

During the period 1900-4 a continuous aeries of experi¬ 
ments has been carried on with the object of ascertaining 
whether it is possible, by repeatedly selecting plants from the 
richest plants of a given variety, gradually to increase the 
average richness of the variety. 

The difficulties in carrying out such an attempt were pointed 
out by one of us in the West Indian Bulletin , Vol. 1, pp. 185-7. 

The following is a brief account of the experiments and the 
results 

Irrigated fields were used in order that the planting could 
tcdce place at the same time as the reaping. The ordinary 
reaping season in Barbados (March-May) is too dry for planting 
unless irrigation is available. 

The variety planted was B. 147. 

The lower half of each cane was analysed, and the upper 
half divided up into 4 top’ and portions containing two or three 
joints for plants. The stools and the canes were numbered. 
The richest stools formed one class, called high stools, the 
poorest another, called low stools, and the intermediate stools 
were rejected. The richest canes of the richest stools were 
planted, the other canes of the rich Btools being rejected. The 
poorest canes of the poorest stools were planted and the other 
canes of the poor stools were rejected. Thus the ‘ high plots* 



were planted with tlic richest canes of the richest stools, and 
the low plots* with the poorest caries of the poorest stools. 

This process has been repeated for four consecutive plant¬ 
ings. In the second and subsequent pluntings, the highest canes 
of the highest stools ol* the * high plot* were taken for replanting 
the * high plots’, and the lowest canes of the lowest stools of 
the 4 low plot’ were taken for the 4 low plots.* 

In this way, it was hopod that at each reaping the crop 
canes of the high plots would be somewhat richer than those of 
the low plots, and that at each successive crop the difference 
between the high and low plots would become greater and 
greater, since the eifect of each year’s selection would be to 
make the high plot richer and the low plot poorer. 

The results up to the reaping of 1004 are given below :— 


1000 - 2 . 


High plots 
Low plots 


f seed-canes average lb per 

gall saccharose 

212 

\ crop-canes „ „ „ 

it 

«» 

103 

f seed-cancs „ „ „ 

«, M 

100 

(crop-canes „ „ „ 

>1 

»> 

181 


1002-3. 

tt. i "I . feeed-eanes average lb. per gall saccharose 212 

High plots[ crop4aQes .. „ „ „ 184 

Low plots f aeed - canes . 

F \ crop-canes 100 


1003-1. 


High plots 
Low plot-i 


| heed-canes average lb. per 
(crop-canes M „ 

/ seed-canes ,, „ „ 

(crop-canes „ „ ,, 


gall, saccharose 

» ji 

> » 

» a 


1-03 
1 04 
105 
l-Ofi 


High plot* 
Low plots 


I seed-cane.s average per gall, saccharose 
l crop-canes „ „ „ „ „ 

I seed canes , 

l crop-canes 


tt 

M 


2-11 
1 *50 


In our opinion, taking into account the necesMiiy eirors of 
the experiment, the?e results fail to show any difference 
between the richness of the juice of the high plots and the low 
plots. In other words, it appears that, with a given variety, 
the richness or poorness of the seed-cane does not affect the 
quality of the juice of the resulting crop. If these results are 
confirmed by subsequent experiments, one of two conclusions 
seems inevitable. Either it is impo^ible, on account of dis¬ 
turbing influences, to ascertain the relative potential richness 
of individual canes of the same variety, or the average richntv^ 
of a given variety is a constant property of the \aiioty, and 
bog capable, under ordinary conditions, of being influenced by 
making use of the ordinary variation®, such as are found in 
seed-cane. The latter seems to us the more probable con¬ 
clusion, a conclusion which is in harmony with the tesults in 
British Guiana of Professor Harrison, who concludes that the 
relative richness of eeedlinga is qualitatively, if not quantita¬ 
tively, constant. 
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MANURIAL EXPERIMENTS. 


During the period 1899-1904, expeiiments have been carried 
on at eight typical plantations, and a total of 2,788 plots have 
been reaped. 

These experiments, which have comprised plant canes and 
1st. and 2nd. latoons, have occupied the following areas:— 


Season. 


Area in acres. 


1898- 1900 ... ... 12*0 

1899- 1901 ... ... 20*0 

1000-2 .. ... 17-5 

1901- 8 ... .. 02 0 

1902- 4 . 49 0 


The results have shown consideiable differences in differ¬ 
ent seasons and different localities. They may be stated in 
the following general terms :— 

(1) Land that received no farmyard manuie showed 
substantial increase in yield as the result of the application of 
artificial manures, containing nitrogen, phosphoric acid, and 
potash. 

(2) In the case of land that had received large applications 
of farmyard mauure, nitrogen as a rule, whs the most impor¬ 
tant ingredient of artificial manures applied either to plant 
canes or ratoons. 


(8) The application of phosphoric acid in the form of 
superphosphate or of basic slag in a few instances was 
follow ed by moderate or large increase of the returns, but in 
the majority of cases, it had either a very &mall effect or no 
effect. 


(4) Potash in the form of sulphate of potash produced in 
many cases increased returns. 

(5) Sulphate of ammonia appears in many cases to be 
slightly superior to nitrate of soda. 

(6) At Dodds, the early application of dried blood has, in 
some seasous, given better results than other forms of nitrogen. 

(7) The application of nitrogen, phosphoric acid, or potash 
appears to have no direct effect upon the composition of the 
cane juice. The beneficial effect of such applications apparently 
depends upon increase of cane growth. If, however, the 
nitrogen is applied too late, it retards or prevents the ripening 
of the cane, and so may lead to comparatively poor and impure 
juice. 

(8) The application of slaked lime to the extent of half 
a ton per acre was followed, even in land that was rich in 
carbonate of lime, by substantial increase in the crop: a resnlt 
apparently due to an improvement in the physical condition of 
heavy clay soils. 

(9) The monetary result of the application of one or other 
constituent of artificial manures is so greatly dependent upon 
the market price of sugar, that it is difficult to make a simple 
statement of general utility for Barbados. The profit on 
manuring is the value of the increase of canes less the cost of 
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the manure, and less the cost of manufacture. A manuring 
which, in one year at one market price, gives a profit, may, in 
other years, result in loss. 

The following recommendations appear to be those most 
generally applicable:— 

(1) Where early cane manure is to be applied, the farm¬ 
yard manure should be applied to the land at an interval of 
two or three months before the early cane manure. 

(2) In the case of laud that has been well manured with 
farmyard manure, apply soon after planting the canes 1 cwt. 
of sulphate of potash per acre. 

(8) To the land that has received insufficient farmyard 
manure, or that is known to be deficient in available phosphoric 
acid, apply soon after planting the canes, lj cwt. of superphos¬ 
phate (containing 40 per cent, available phosphate) or 2\ cwt, 
of good basic slag. 

(4) In June, that is, at the beginning of the period of most 
active growth, apply 2 cwt. of sulphate of ammonia. In July 
or August, if, after heavy rains, the canes turn pale in colour, 
apply a further 1 cwt. of sulphate of ammonia. 

(5) To ratoons, soon after the stumps begin to spring, apply 
1 cwt. of nitrate of soda, I cwt. of sulphate of potash with or 
without 1} cwt. of superphosphate according to the land. In 
June, apply 2 cwt. of sulphate of ammonia. A further applica¬ 
tion not later than August of 1 cwt. of sulphate of ammonia 
should only be made, if, after having heavy rains, the pale 
colour of the canes renders it likely that more nitrogen would 
be beneficial. 


EXPERIMENTS ON TILLAGE. 

A series of duplicate experiments was carried out during 
the season 1901-3 at Hampton plantation with a view of 
comparing the results of ordinary hand tillage, such as is 
practised in Barbados, with those of tillage witli ordinary 
ploughs, subsoilors, American disc ploughs and cultivators. 
The results were in favour of hand tillage to the extent of 
about 500 lb. sugar per acre, an amount that, iu Barbados, 
would more than cover the extra cost of h*nd labour. 


LEEWARD ISLANDS. 

Dr. Francis Watts: These experiments may be classed 
in two periods. In 1891^ experiments were instituted in Antigua 
to ascertain the manmial requirements of the sugar-cane and 
also to discover suitable canes for cultivation in that 
presidency. These were carried on until 1898. 

This period covered the anxious time when cane diseases 
were rampant, and it seemed quite possible that the sugar 
industry would be seriously crippled or ruined. 
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It was difficult to draw reliable conclusions from the results 
of the manurial experiments of that period* for the canes on the 
various plots were so badly attacked by disease, principally 
4 rind fungus * ( Trichosphoei'ia ), as to make the results 
uncertain or contradictory, still by careful scrutiny we were 
able to arrive at some general conclusions. 

These experiments, however, had a distinct value and 
served to settle some points in the public mind. It was seen 
that there was no relationship between the manures used and 
the occurrence of the cane disease, that manures neither 
caused it, nor could cure it. The canes of the plots being under 
close observation afforded useful information concerning the 
disease in a general way. 

Under these circumstances, the experiments with varieties 
of sugar-cane at once assumed considerable importance, for on 
our experiment plots planters could see for themselves that 
certain varieties of canes were highly resistant, if not quite 
immune. I well remember an excellent demonstration where 
a plot of Bourbon canes grew side by side with a plot of 
White Transparent, so that the canes on the boundary inter¬ 
laced ; on the Bourbon side it was difficult to find a sound cane, 
while among the White Transparent it was equally difficult to 
find a diseased one. This was convincing and the lesson was 
speedily applied in practice. 

Upon the formation of the Imperial Department of 
Agriculture for the West Indies the experiments were placed 
upon a broader basis and extended to the neighbouring 
presidency of St. Kitt's. 

Instead of being carried on at only one station, the plan 
was now followed of having in each island a central station, 
and also a number of secondary stations on various estates, 
both for manurial experiments and for the cultivation of 
varieties. 

The wisdom of this has been questioned by some of our 
critics who urge that more good would be done by having one 
well-equipped central station where there could be carefully 
applied scientific control, and experiments of a higher order 
would be carried out. I admit that this is most attractive to 
the scientific worker and personally, *-o far a& doing the work 
is concerned, I should prefer it; but I feel perfectly assured 
that results, however accurate, obtained at such a station 
would fail to carry conviction to the mind of the ordinary 
planter. He would regard such a scientific station as a thing 
apart, having very little bearing upon him or his work. 
Perhaps in time, and largely as the outcome of the science 
teaching now available in our secondary schools, and of the 
introduction of improved methods of manufacture, we may 
hope for good ground on which to proceed to higher things, of 
which a scientific central station of high order may be one. 

At present it is our chief concern to bring our experiments 
and their results under the notice of every practical planter; 
this I think, we best secure by obtaining the co-operation of 
the planters themselves. Under existing conditions the 



planters grow the canes in fields of their own preparing, they 
coltivate them in the same manner as their ordinary canes, 
and, knowing^their history from start to finish, while partici¬ 
pating generally in the work, their interest is stimulated and 
they can, and do, draw their own conclusions and apply the 
results of their observations directly to their daily practico. 

I am pleased to be able to say that the planters welcome 
this line of work and co-opemtc gladly. I take this 
opportunity of thanking them and also of urging them to 
continue with eveu more interest as tending to their own 
immediate advantage. 

EXPERIMENTS WITH VARIETIES OF SUGAR-CANE. 

Working in this way we have in Antigua a central station 
and seven secondary stations. At the latter experiments with 
selected varieties both as plants and ratoons are carried on. In 
St. Kitt’s, we have also a central station with seven secondaiy 
stations. 

In judging onr results it has been our custom to base onr 
conclusions largely upon the quantity of sugar which the canes 
will yield when crushed. While observing the peculiarities of 
any cane and its suitability, or otherwise, we base our general 
conclusions on the average results of all the plots in each 
island. It has been our custom to take into account the record 
of the cane in previous seasons and to calculate the average 
yield of sngar over periods covering the experiments of several 
years. For example, in Antigna in onr latest report, we give 
the mean results with plant canes for three years, wherein each 
cane has been experimented with forty-four times. The 
experience thus gained should be of considerable value, both as 
eliminating errors and giving the results of different seasons, 
the latter being of the greatest importance, for it is for average 
conditions that the planter must provide. 

In the report for last season, now in the press, 1 have also 
instituted another method of comparison which appears to 
yield useful and interesting results. 

The canes at each station are arranged in the order of the 
yield of sngar, the list is then divided into three sections, those 
in the upper section are regarded as above the average, those 
in the middle section as of average merit, and those in the 
lowest section as below the average. By noting which canes 
come in the first section at the various stations and selecting 
those which occur in this portion at the largest number of 
stations, we can ascertain which canes are best suited for 
general distribution in a given district, such as is presented by 
one of our small islands. 
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Table I. 

ANTIGUA.—PLANT CANES. 

Means for three years.—Deduced from Plots of mch variety 

of Cane. 


No. 

Narue of Cam*. 

Means of sucrose in 
pounds per acre for 
three years. 

1 

B. 208' . 

10,828 

2 

B. 150 . 

' 

9,778 

3 

i 

Sealy Seedling . 

9.055 

4 

B. 800 . 

0,300 

5 

B. 109* . 

0,480 

0 

D. 03. 

0,831 

7 

D. 180’ . 

0,141 

8 

D. 74. 

0,427 

0 

D. 102. 

8,883 

10 

Mont Blanc . 

8,271 

11 

White Transparent. 

7,908 

12 

D. 145t . 

7,800 

13 

Rappoe . 

7,800 

14 

Naga B. . 

7,838 

15 | 

Caledonian Queen . 

7,714 

16 

Burke. 

7,8e8 

17 

D. 110 . 

7,072 

18 

Red Ribbon*. 

7,517 

10 

D. 115* . 

I 

7,409 

20 1 

Queensland Creole* ... . 

7,889 

21 

D. 78 4 . 

6,879 

22 

B. 147* . 

6,727 


* Mean of 48 Plota only, 
t Mean of 87 Plots only. 
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Table II. 

ANTIGUA— RATOON CANES. 

Means for two {/ram.—-Deduced from -•> Plots of each rarietu 

of Cane. 


No. 

Name of Cane. 

Menus of 
sucrose in pounds 
per acre 
for two years. 

1 

B. 100 . 

0,102 

2 

Sealy Seedling . 

6,065 

s 

B. 306. 

5,808 

1 

B. 208. 

5,700 

5 

D. 05. 

3,505 

6 

D. 130. 

o,33d 

7 

D. 102. 

o,333 

8 

B. 150. 

5,216 

0 

Mont Blanc .. . 

5,050 

10 ! 

| Rappoe . 

4,031 

n 

D. 74. 

4,872 

12 

Burke. 

4,880 

13 

White Transparent 

4,810 

14 

Naga B. 

4,710 

IS 

D, 115 . 

1,710 

ie 

D. 147. 

4,080 

17 

D. U6 . 

4,810 

18 

D. 78 . 

4,587 

19 

Caledonian Queen. 

4,499 

20 

Queensland Creole.. 

4,208 
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Table III. 

ST. KITTS—PLANT CANES. 

Means for four years—Deduced from., 3'J Plots of each variety 

of Cane. 


No. 

Name of Cane. 

Means of sucrose in 
pounds per acre for 
four years. 

■ 

B. 208 . 

0.025 


Nagft B. . 

8,188 

8 

Caledonian Queen*. 

7,858 

4 

Mont Blanc 

7,775 

5 

D. 116 . 

7,086 

6 

D. 74. 

7,083 

7 

D. 115 . 

7,580 

8 

B. 806 ... . 

7,535 

9 

Rappoe. 

7,520 

10 

B. 898 . 

7,400 

11 

B. 370 . 

7,348 

12 

Jamaica . 

7,845 

18 

B. 147 . 

7,344 

14 

Queensland Creole. 

7,304 

15 

D. 95. 

7,211 

10 

B. 109 . 

7,115 

17 

White Transparent. 

6,884 

18 

B. 254 . 

6,229 


'Mean for three years only, deduced from 23 plots. 
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Table IV. 

ST. KITT’R— RATOON CANES. 


Hearts for three yearn.—Deduced from 20 Plots 0 / each variety 

of Cave. 


No. 

Name of Cane. 

Means of 
sucrose in pounds 
per acre 
for three years. 

1 

B. 806 . 


6,521 

2 

D. 115 . 


0,420 

8 

B. 208 . 

.. 

6,300 

4 

D. 95 . 

... 

6,105 

5 

B. 147 . 


6,143 

0 

Jamaica . 


5 f 980 

7 

Naga B. ’ . 

... 

5,809 

8 

D. 74 . 


5,882 

9 

White Transparent . 

... 

5,608 

10 

D. 116 . 

... 

5,647 

11 

B. 370 . 

•. 

5,518 

12 

Rappoe . 

... 

5,877 

IS 

Mont Blanc . 

. 

5,330 

14 

B. 303 . 

... 

5,320 

15 

B. 109 . 


5,170 

16 

Queensland Creole 


5,122 

17 

B. 254 . 

... 

4,804 










873 


As the result of our experiments, we recommend for 
cautious introduction into Antigua: B. 208, B. 150, Sealjr 
Seedling, B. 800, B. 100, and D. 05. Of the promising canes 
grown at the central station we would direct attention to 
B. 376, T. 211, nud D. 109, though these caneB have not yet been 
tried on a sufficient scale for us to speak with any degree of 
assurance as to their merits. 

In St. Kitt’s, the following canes appear to be worthy of 
consideration: B. 303, B. 208, D. 74, White Transparent, 
B. 109, and B. 300. To these* we must add B. 147 which has 
given excellent results over large areas, though it occupies 
a somewhat low place in our experiments. Of these D. 74, 
White Transparent, Mont Blanc, and B. 300 appear to be 
fairly resistant to drought, while B. 208 appears to require 
a greater rainfall. 

Those who are interested in these questions are referred 
to our full reports published annually, or to the pamphlets in 
which the main facts are put forward divested of many 
technicalities. 

Great interest is taken in these experiments by the iilanters 
who, by following up our experiments by plots and fields of 
selected varieties, carry our results a stage further and add to 
our knowledge. 

We are desirous of adding selected varieties to our main 
collections in i he hope of finding new canes possessing charac¬ 
ters to commend them to our planters. We have just received 
a useful and welcome addition to our stock in the form of 
a collection of twenty varieties from British Guiana and 
a collection of twelve varieties from Barbados, for which we 
desire to tender or thanks to the officers in charge of those 
stations. 

Wo are making efforts to raise new seedling canes; in the 
earlier years we found great difficulty in raising seedlings in 
Antigua, the dry climate presenting obstacles. We have now, 
however, a collection of several hundred Antigua seedlings in 
process of cultivation and selection, but are nob yet in a position 
to put forward critical results concerning them, but we believe 
we have amongso them canes of good promise. 

For some years we have carried on experiments to ascertain 
whether it is possible to increase the saccharine richness of the 
sugar-cane by selecting for planting canes rich in sucrose. For 
purposes of comparison, and as affording a standard of measure¬ 
ment, we have carried on a similar series of experiments to 
ascertain if, by the same process of selection, the saccharine 
richness of the cane can be decreased. For the details of our 
work those interested are referred to our annual reports and 
pamphlets. 

We now have the results of four successive plantings and 
reapings which have given the following results:— 
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Planted 1900. 

Reaped 1901. 

Planted 1901. 

Reaped 1902. 

Planted 1002. 

Reaped 1903. 

Planted 1903. 

Reaped 1904. 

High canes* 

2-296 

1-025 

2-113 

2-011 

2*290 

to 

ro 

oc 

2-804 

2-130 

Low canes* 

1-699 

1-905 

1*587 

1-793 

1-303 

2*035 

1-841 

1-937 

Difference on 









canes planted. 

■597 

... 

•320 


•985 

■ 

•403 

... 

Difference on 









canes reaped. 


•020 


•218 


•003 

■ 

•190 


We are well aware of the diffioulties and uncertainties of 
experiments along these lines, still, regarding the results with 
all due caution, it would appear that some diffeience is induced 
by the process of selection and, while this method of work is 
not likely to be followed by practical planters as a menus of 
improving their canes, yet the fact is interesting from its 
scientific aspect as indicating that plants propagated by 
cuttings are subject to slight alterations. 

MANORIAL EXPERIMENTS. 

We are of opinion that it is only by the manifold repetition 
of a series of experiment* carried on year after year that results 
of any value can be obtained iu connexion w ith the important 
question^ hnolved in the manorial experiments of the sugar¬ 
cane. Consequently, soon after the formntlon of the Imperial 
Department of Agriculture for the West Indies we laid down 
an extensive series of experiments to be carried out on plant 
and ratoon canes. 

Table V allows the mean results from thirty-eight y)lots 
for four years (1000-4). The same result*! are indicated in 
diagrammatic form in Diagram I. In this diagram, as in I >iagrum 
2 , a black Ime is produced opposite to each of a series of 
numbers. Each number refei*i to a mammal experiment. The 
black line by its length represents the amount of cane sugar 
per acre obtained in the juice of the plots on which the experi¬ 
ment in question was carried out. The diagrams, however, 
indicate more than this. The line* are broken by a thin white 
space. The Miiall portion of the line thus broken off is propor¬ 
tional to the amount of sugar corresponding to the cost per 
acre of the manure applied to each plot. The length of black 
line'to the white space therefore indicates the net result per 


High canes are those In the experiments seeking for increased 
saccharine content, while ‘low’ canes are those in which decreased 
saccharine richness is sought. 
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acre obtained on tin* plot aftei deducting the cost of the 
manure. thus giving the information of most importance to the 
planter 

Those experiment*, are some thirty-six in number and 
they ai o laid mil in duplicate on three stations in Antigua 
with plant eane-. and either on two 01 three stations with 
ratoons and on two stations in St. Kilt's ndtli plant canes and 
on two with intoons. We have aocmmilated these results over 
four years with plant canes and three years with ratoons. 
Consequently, each plant eane experiment has been repeated 
thirty-eight times and each ratoon experiment twenty-three 
times: thus a (fording a wide and. no believe, an adequate basis 
for uselul comparisons. 

Those interested in these researches are leferred to our 
annual repot Is or to the annual ixunphlots: in the latter the 
information i« put forwnid in biief manner, as far ns possible 
divesLeu of technicalities. There are, however, some salient 
points to which we may direct attention. We can only claim 
that nnr results are applicable to the conditions of the Ijeewnrd 
Islands. The peculiar features c»r other countries may render 
these conclusion r inapplicable. 

Tholiist point of considerable intered which we think is 
demonstrated is that, if the soil is properly prepared and in its 
preparation an adequate quantity of good pen manure, or its 
equivalent, is used (about 20 tons of pen manure per acre), then 
artificial manures are neither necessary nor remunerative. 
This is a generalization of great importance to planters, par¬ 
ticularly as it appears reasonable to urge that the use of pen 
manure, or its equivalent, is necessary in the Leeward Islands 
in older to maintain in the soil a sufficient supply of lmmus. 

With ratoon cultivation the conditions are very different. 
There we find nitrogenous manures of great ini|x>rtnnce and 
necessary in order to obtain remunerative results. 

The lesnlts of mammal experiments with ratoona are 
shown in Table VI and the corresponding diagram (no. 2). 



Serie^ Phosphate Series. Nitrogen Series. 
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DIAGRAM l.—Corrosponding witli Table V. 
Alannrial Experiments with Plant Canos. Moans of 
38 Plots for four Years (191)0-4). 

'Ions 

or 

< IUIP 


2 4 « 8 10 12 14 16 18 20 22 21 20 28 30 82 
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Table) V. 

MANUK1AL EXPERIMENTS WITH PLANT CANES. 
Alcana of .IH Plots foe four Vipurs (1W0-4). 
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TaMjK V.— Concluded. 

MANORIAL EXPERIMENTS WITH PLANT CANES. 
Means of ./s’ PIoIr Joe Join' Years (PHlO-f). 


■+J 

a 

CM 2 

3 s 

•f* 

d S 

H 

Ton 1 ' of Cano 
per acre. 

I 

Dillereuee on 
No Pliospliate. 

Difference on 
No Manure. 


29-8 

- -7 

4 - 4-4 

28 

25-4 

- 3*1 

4 - -0 

21 

20-7 

•8 

4-4 3 

23 

, 20-0 

1 - ‘ft 

+ 4 -r> 

2 f> 

27-7 

IhftllMlU nil 

No I'otisli 

i + 2*3 

07 

28'3 

1 4 •« 

+ 2-0 

28 

20-3 

4 - 1 U 

4 - 3-0 

2 ‘) 

20-0 

4 -ro 

4 - 4-2 

30 

25-1 

- 2-6 

- -3 

31 

26'0 


4 - 1-2 

82 

1 281 

I 


4-2 7 

33 

1 

27’3 

i 

+ 2-1 
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Iahlr VI. 

MANURIAL EXPERIMENTS WITH RATOONS. 
Meanti ol 10 Plots for three Years (1101-4). 


















Table VI.— Concluded. 

MANURIAL EXPERIMENTS WITH RATOONS, 
Means of 20 Plots for three Years (W01-Jt). 


*1 

°.J 

Tons of Cane 
per acre. 

§4 
g s 

9 Ji 

we- 

Big 



Cost of 
Manure. 

Profit or Loss 
on Manuring. 



Tons. 


$ c. 

$ c. 

$ c. 

s. 

d. 

22 

18-4 

+-i 

+ 6-7 

17-42 

10*33 

+ 1-00 

+1 

6 

23 

12*5 

-5-8 

+ -8 

2 08 

1*88 

+ 0*20 



24 

17*9 

- *1 

+ 0-2 

10*12 

16-20 

+ 0-83 

f 8 

5 

25 

19*8 

+ro 

4*7*0 

19*70 

16 65 

+ 3*11 

4* 12 

11 

26 

18“0 


+ 6-8 

16-88 

11*15 

+ 5*23 

+ 21 

0 

27 

17-7 

- -8 

+ 6-0 

16-60 

12*23 

+ 3*86 

+ 13 

11 

28 

18*1 

+ -1 

+ 6-4 

1664 

13*35 

+ 8*29 

+ 18 

8 

20 

18-9 

+ -9 

+ 7-2 

18-72 

14*45 

+4*27 

+ 17 

0 

30 

123 

-.V7 

■ 

1-66 

8 30 

-1*74 

- 7 

8 

81 

18-7 

• • 

■ 

6-20 

6*50 

-1*80 

- 5 

5 

82 

10-4 


+ 4-7 

12-22 

13*00 

-0-78 

- 8 

8 

88 

16-7 

... 

+ 4-0 

10-40 

13*00 

O 

90 

£j 

i 

-10 

0 


Some interesting points arise in connexion with the 
manner of applying nitrogenoub manures. We find it more 
profitable to use all the nitrogenous manure in one application. 
A division of the dose into two always gives a smaller return, 
and sometimes to such an extent as to convert a possible profit 
into an actual loss. In our report for 1902-8 we put forward 
a hypothesis in an attempt to explain this circumstance. 

Phosphatic manures are found to be uunecessary if an 
adequate supply of pen manure is used. This'applies to plant 
eanes and to ratoon canes. This result was unexpected, for the 
soils of the Leeward Islands are* generally speaking, deficient 
in phosphates: many additional experiments have been made 
in order to check this conclusion, which we now think is 
definitely established. 


Potash is found to increase the yield somewhat, but in 
a doubtfully remunerative degree. 
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DIAGRAM 2.—Corresponding with Table VI. 

Manurial Experiments with Ratoon Canea. Means of 
20 Plots for three Teal’s (1901-1). 

Ton* 

ot 

Cnne 


0 2 4 0 8 10 12 14 10 18 20 acre 
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It sometimes happens that a particular field in good 
condition requires to be planted, but that no pen manure or 
green dressing is available: under those circumstances the use 
of (to the plant canes) artificial manure containing nitrogen, 
either as sulphate of ammonia or nitrate of soda, together 
with a fair amount of potash and a small quantity of phos¬ 
phate may be recommended. 

These conclusions, though admitting of this brief state¬ 
ment, by way of summary, have not beeu reached except 
through a laborious amount of work. The information is, we 
think, sufficiently definite and conclusive to be of service to 
planters who are, by than means, enabled to direct their 
expenditure with considerable precision; a matter of great 
importance when competition is keen. 

Oui experiments over the three seasons 1000-3 afforded 
data whereby we could ascertain whether the nitrogen, 
phosphate, and potash exercised any maiked influence 
upon the saccharine richness of the sugar-cane. As the result 
of the study ot the data thus furnished, we arrived at the 
conclusion that the saccharine richness of the cane is not 
affected in any marked degree by the manures used, and that 
when any form of man me, in quantities likely to be used in 
actual practice, increases the weight of cane per acre, it 
increases, in the same proportion, the weight of sucrose. This 
leads to the conclusion, important to the planter and sugar- 
maker, that while it is useless to look for increased saccharine 
richness as the result of any form of manuring, it is, on the 
other hand, unnecessary to fear injury or falling off in quality 
from the use of such quantities of manures os can be profitably 
employed. 

This study of our figures led to another important con¬ 
clusion, namely, that we should have arrived at the same con¬ 
clusions for the information of planters concerning the effects 
of artificial manures, had we used as our basis of comparisou 
the weight of canes instead of the weight of cane sugar in the 
juice expressed. From this it follows that in future we can 
greatly simplify our work by putting aside as unnecessary the 
laborious analyses of hundteds of samples of cane juice and 
using the weight of cane produced as the basis of comparison 
between our various plots. 


TRINIDAD. 

On the invitation of the President Dr. A. Urioh, Ph.D., 
F.LO., Analyst and Technical Chemist to the Trinidad 
Estates Company, Limited, read the following paper on the 
* Comparative yield of the Bourbon cane, White Transparent, 
and D. 05 at Brechin Castle estate, Trinidad, in 1904' 

The remarkable falling off of the favourite Bourbon cane 
on some estates in Trinidad makes its replacing by another 
variety a matter of Buch importance that the results obtained 
on one of the leading estates on a large scale with the White 



Transparent ami the D. 95 are llie more interesting, as they 
comprise an area oi' 1,762 acres and are, therefore, moi*e 
reliable than if obtained on mere experiment plots. 

Brechin Castle estate, the propelly ol the Trinidad 
Kblates Company, Limited, is situated on the flat banks near 
Couva and was always known for the heavy crops of cane. 
Returns of 23 tons (long tons) cane pei acre, all Bourbon, were 
frequent. The mean yield from 180.1 to 1890 was 22 tons, 
which is eompai a lively high, considering the limited dose of 
2 cwt. of feitilizers per acre. But since that time the yield 
sunk to 10 and 18*5 tons per acre, whilst an ever-increasing 
area practically refused to grow Bourbon. 

There was nothing wrong in the chemical composition of 
the soil, neither could fungus, root disease, neglected drainage 
or tillage be made i csponsihle for the failure, neither was it 
lack of fertilizing, for a dose of 3 cwt. 7 had been applied 
peracie. But it became imperati\o to replace the Bourbon 
by another variety. Frequent previous ti la Is with White 
Transparent and I). 95 had given such encouraging results as 
regards tonnage that in 1901 the area cropped under Bourbon 
was reduced lo 003 acres, whilst that under White Transparent 
had risen to 931 and that under D. 95 to 225 acres. 

The Brechin Castle Usine is supplied with canes from 
three groups of estate* which w r o w T ill call A, B, and C The 
difference of the soil is shown by the following analyse* 



Light 

soil, 

tier cent. 

Medium Heavy | 
soil, clay, 

per cent, per cent. 

Organic matter and combined water 

P80 

7*60 

10*35 

Containing nitrogen 

0113 

0*111 

0‘8.*50 

Sand and insoluble •dlicute& 

81 MO 

72*30 

61*00 

Moisture . 

2*20 

3*70 

0*20 i 

Lime 

0*325 

0*209 

0*837 

Potash 

0*133 

0*139 

0*702 

Phosphoric acid . 

OHO 

0120 

0*209 

Available potash 

| 0*027 

0*020 

0*022 1 

J 

„ phosphoric acid (soluble 

in 1 per cent, citric acid). 

0 021 

0*010 

0*017 ] 


Rainfall in 1908 = 59 inches. 


# The fertilizer was composed of 8*1 per cent, nitrogen as sulphate 
or ammonia, 8*3 per cent, nitrogen as nitrate oi soda, 11 percent, phosphoric 
acid from superphosphate, and 4'8 potash, costing $0 per acre. 
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In sections A aud B medium and occasionally light soils 
prevail, whilst section C is a heavy day. 

The annexed statement was compiled from data kindly 
supplied by Mr. T. Avbnckle, the manager of the estate. It 
shows the yield in plant canes, hrht and second ratoons for 
each section of the estate. The term ‘ true average 1 means 
the calculated yield in cane per acre, had exactly the same 
area (one-tliird) been planted in plant canes, iirst and second 
ratoons. 

The falling off of the Bourbon cane was noticed most in 
section A. 

Section B still gave an average return of 17 tons, but the 
rich lands of (J only gave 15*7 toue. In former yeais some 
fields of this section used to give a return of 40 tons (plant 
canes) per acre. 

The purple cane D. 95 proved to be equally prominent as 
plant canes, first and second ratoons in section A, the very 
satisfactory return being 82*8, 21*2, aud 20*9 tons respectively, 
equal to an average of 24 tons. 

White Transparent shows a somewhat inferior but still 
satisfactory record in section A with 30*5 tons for plant 
canes, 20*7 for first and 14*3 for second ratoons. Average 23 
tons. For sections B aud C the average is 22*8 and 20*2 
tons respectively. Taken as a whole, the 003 acres in Bourbon 
gave an average return of 16*48 tons per acre; 985 acres 
White Transparent, 22*85 tons per acre; and 225 acres D. 95, 
23*65 tons per acre. 

Thus far we have only considered the merits of the 
new varieties as regards tonnage, but an equally important 
item is their sugar contents. I regret not being able to 
supplement the above statement by the exact sucrose 
contents for each variety, much less the results obtained in 
manufacture. This was impossible owing to the bad milling 
qualities of the White Transparent, which made it compul¬ 
sory to grind it together with a certain amount of Bourbon. 
But frequent single tests of the three varieties proved 
that even in normal dry seasons the White Transparent is 
a ‘slow ripener* and of inferior sucrose contents to tho 
Bourbon. In a very favourable season like 1903, however, it 
surpassed the Bourbon in this respect in April and May. 

The reverse appears to be the case with D. 95, which 
reaches maturity earlier than the Bourbon, surpassing it 
always in sucrose contents. At several times, however, 
a deterioration in sucrose was noticed when once maturity 
was attained. D. 95 and White Transparent contain much 
less glucose than the Bourbon. 

Thus, on March 1, 1901, the juice from the Bourbon 
contained 1*58 lb. sugar per gallon, the White Transparent 
only 1*29 3b., but D. 95, 1*96 lb., a value never noticed again 
during that crop. Two months later, on May 7, the Bourbon 
contained 1*70 lb., the White Transparent had risen to 1*90 lb., 
but D. 95 had retrograded to 1*08 lb. sucrose per gallon. 
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Again in 1902, on February 21, the White Transparent 
indicated only 1*27 B)., as against 1*50 E). for the Bourbon. On 
April 4, we had 1*09 Cor Bourbon, 1‘58 for Whito Transparent, 
and 1*79 for D. 95. On May 4, the Bourbon contained 1*77 lb., 
but the White TransiMirout had risen to 1*02. In the favour¬ 
able dry season of 1903 Bourbon started on February 20 with 
1-69 H>, sucrose per gallon and White Transparent with 1*50*. 
On May 0, we And 1*88 lb. for Bourbon, and 1*74 for White 
Transparent. D. 05 standing at 1'75 lb., which was the richest 
sample noticed for this cane in 1903. In the unfavourable 
season of 1904 neither Bourbon nor White Transparent 
reached maturity. On March 9, the Bourbon indicated 1*02 fl*. 
sucrose, but the White Transparent only 1*29. D. 95, however, 
contained 1*78 lb. sucrose per gallon. 

After the rains iu the beginning of April a retrogression in 
sucrose contents had already set in, for the Bourbon contained 
only 1*55 Ih ; White Transparent, 1-45; and I). 05, 1*07 lb. 

All samples examined wore taken from the mill juice 
as obtained in the fnotoiy, which explains that not so many 
could be taken as would have been desirable. For the 
grinding of the White Transparent canes mnuixed with other 
canos was avoided as much as possible, not only on account of 
the difficulty to keep up a regular feed of the millH but also on 
account of the poor quality of the megass n* fuel. 

Tims, there are throe serious drawbacks preventing the 
White Transparent from being a successful competitor with 
the Bourbon, viz,, poor sugar contents during the earlier period 
of the grinding seasou, difficulty iu milling, aud poor quality 
of tho megass as fuel. 

The promising seedling D. 95 is free from these drawbacks. 

It is only fair to state that another Qsino of the Trinidad 
Estates Co., 4 Caroni,’ sucooedod in overcoming the difficulty 
experienced iti milling the White Transparent with tho help of 
a cane sheer and double crushing, and the satisfactory extrac¬ 
tion of 72*5 per cent, from the weight of the cane was secured. 
Maceration of the nicgasn watt used. 

The question, which cane is to replace the Bourbon where 
the latter Iioh failed, iH a very difficult one, for I bolieve the 
majority of our planters still share the opinion expressed two 
years ago in Domcrarn, that so far no seedling cane has been 
grown which, in all-round good qualities,is equal to tho Bourbon, 
At the same time, nobody will dony that tho seedling canes 
have special merits peculiar to them, as is fully shown in the 
results published by the iuvoatigatoi's connected with tho 
Imperial Department of Agriculture, 
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RETURN 

in Bourbon, Whjth Transparent and D. 03 in 1004. 
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DISCUSSION. 

The President: In connexion with sugar-cane experi 
ments we have had presented to us this morning in a very 
summarized form results that have taken a considerable 
amount of time and thought on the part of the workers 
engaged therein, and it must be a source of very great satis¬ 
faction to them to find that wo have made substantial progress, 
not merely in regard to the raising of seedling canes, but in 
connexion with the application of manures. As the result 
of the work which is going on, I am not without hope that 
we shall be able to place the sugar industry in tho West 
Indies in a thoroughly good position. I think we may 
regard the experiments now carried on iu the West Indies 
as having reached as high a standard as obtains in any 
part of the world. We do not propose to rest on our oarB 
in this matter but to go on in the careful and deliberate 
manner as we have in the past, and to present year by year such 
records as I think planters will be able to adapt to their own 
requirements, and to grow not only richer canes resistant to 
the attacks of disease, but to produce a larger amount of sugar 
per acre at probably a smaller cost. 

I should like to briug before your notice a paper which 
I have had printed for circulation at the Conference, giving the 
results of the cultivation of cane seedlings ou Diamond estate 
in British Guiana. Experiments were carried on for four years 
with Bourbon and seedling canes, and Mr. Fleming, who has 
contributed the information, has found that in 1001 the 
seedlings were 29 per cent, better than the Bourbon; iu 1002, 
21 per cent.; in 1908, 14. per cent.; and in 1901, 31 per cent. 

Seedling canes have proved of very considerable value to 
planters : whether they will prove so in every case, we cannot 
say; we must leave it to the planters to adopt in every 
case that which they find to be more remunerative. 

SEEDLING CANES AT DIAMOND PLANTATION, BRITISH GUIANA. 

The following interesting information in regard to the 
experimental cultivation of seedling canes at Diamond planta. 
tiou is taken from a letter received from the Manager. Mr. John 
M. Fleming, dated March 21 last, which was published in the 
Agricultural Neivs, Vol. Til, p. 180. Later information, relating 
to the year 1904, was contained in a letter dated December 14, 
1004:— 

" For the.short grinding just completed here last week, 005 
acres of Bourbon and 104 acres of B. 208 were reaped. All of 
these canes suffered from a deficiency of rain in January to the 
middle of March, when they were young, and later on. from the 
middle of April to the middle of July, from excessive wet. This 
made them stunted, and in the arrowing season almost every 
individual Bourbon cane flowered: B. 208 arrowed more than in 
the previous year, but still not nearly to the same extent as 
Bourbon. It exhibits, however, a marked tendency to sprout 
n.t the eyes after the arrowing period. 



830 


* Tlie Bourbon cane yielded an average of 1*01 tone sugar 
per acre : the B. 208, 8 tons per acre, or about 57 per cent. more. 
This is a very much greater difference than I have hitherto 
observed, unci is due to the stunted eiop of Bourbon. It is on 
interesting record, but by no means explores the comparative 
values of the two vtuioties in a year moio suited totho Bourbon. 
Tlic quality of cane jnieo fiom each was excellent, and far 
better than is usual in Demeumu 

‘The Collowiu^ table gives the result* of growiug Bourbon 
and seedlings, for tlio year& 1001, 1Q02, 1003, and 1004 on this 
plantation 


Hum bon 
Seedlings 

1 

Total 

Seedlings 
better by 

i. 

1001 

1002 

Acres. 

Tons. 

Aver. 

Acres. 

2,701 002 
1,317*277 

Tons, 

0,401 

3,700 

Avci. 

2,012 20h 
1,073-082 

0,735 

3,215 

R§ 

-m n 

2-31 

2*81 

2 47 

1 

3,085 200 0,050 

i 

2 10 

4,100-030 

10,170 

20 per cent. 

21 per cent. 

i 

1 Bouibou 
Seedlings 

Total 

l 

• Seedlings 
| better by 

) 

1003 

1004 

Acres. 

Tons. 

Aver. 

Acres. 

Tons. 

Aver. 

1 

2,805*007 7,104 
1,870*207 3,381 

1 

2*18 

2 88 

2,000 072 
1,882'047 

0,050 

5,550 

2-24 

2-05 

1,775-021 jl2,B23 

2-02 

1,5X1-110 

11,000 

2-33 

11 per cent. 

81 per cent. 


The following is a further expression of opinion from 
Mr. Fleming in regard to cane B. 208 

1 B. 208 is in any opinion the best cane you have given us so 
far. I have just finished reaping nearly 100 acres of it, and not¬ 
withstanding the fact that after they were planted in January 
1003 they encountered a severe drought and some months later 
an exceptionally heavy rainy season, and were in consequence 
not a heavy crop, thoy were still a long way better than 
Bourbons grown under similar conditions. An objectionable 
feature of this variety is a marked tendency to sprout at the 
eyes after the arrowing season, or when its growth has from 
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any cause been temporarily checked. A very strong point iu 
its* favour is that in every trinl I lm\c made of it I ha\o 
invariably found the juice of excellent quality.’ 

With regard to tho results for 1001, Mr. Fleming writes 

* Taken with the results for the three preceding years, thi^ 
goes a long way to prove that in the propagation of eauo irom 
seed lies a ready means of obtaining \aiieties supciior to tho 
Bourbon, hitherto generally gtown iu D« mcmru,’ 

The Hon. B Howell Jonhs (Bi iti-li Guiana): The i o is one 
question in connexion with the papers read this morning on 
the results of recent experiments with sotdling canes, on which 
I should like to have an expression of opinion, and that is the 
quality of the canes for manufacturing purposes. It is 
a question of great importance to us in British Guiana whethei 
the megasa from certain seedling canes will piodiucn sufficient 
amount of steam to drive our woiks. Our experience with 
many of the seedling varieties is tliat the megas^ when put in 
the furnaces damps down and lofuses to burn. 'that has been 
attributed to the furnaces, but experience shows otherwise. 
The question is now receiving a goad deal of attention from 
Professor Harrison, and I had hoped in attending this Con¬ 
ference to have heard some expression of opinion on the 
matter, 

Professor d’ Albuquerque explained that in the experi¬ 
ments carried out at Barbados with a view of determining 
whether or not a particular variety of cane was a good cano, 
its milling qualities were always inquired iuto and determined. 

Dr. Francis Watts (Leeward Islands): Iu muscovado 
factories very little precise information is obtainable on this 
point; but the niegoss from the Bourbon cane is considered 
more suitable for furnace work than any of the varieties. 

Mr. E. W. F. English (British Guiana): The Sugar-cane 
Experiments Committee of the Bo mi of Agriculture requested 
me to make inquiries as to the milling properties and qualities 
of megass of seedling cane**, but tho returns sent in lender St 
very difficult to come to auy conclusion a, the results being so 
widely divergent. 

The Hon. 8. Henderson (Trinidad): Iu this country 
considerable difficulty was found in the milling of the canes, 
the varieties being White Transparent and a few t-cedlings. 
That difficulty was shown to bo due to single-mi&hiug mills. 
The fuel question still remains a very vexed one. The furnaces 
in use may be responsible for it. 

The President: Profo*sor Harrison in a recent report 
suggests that the difficulty might be overcome by crushing 
different varieties of canes together and by uaing oruthers 
before the rollers. 




